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FINAL  TECHNICAL  REPORT 
TWO-SPEED  EPICYCLIC  FINAL  DRIVES 
FOR  A  14  TON  AMPHIBIOUS  VEHICLE 

ABSTRACT 

This  report  summaries  the  work  performed  to  provide  four  two  speed,  power 
shift,  epicyclic  final  drives  with  integral  parking  and  emergency  brakes  for  use 
on  variable  displacement  hydrostatic  and  electric  drive  trains  for  14  ton 
amphibious  vehicles. 

The  basic  design  was  completed  prior  to  the  award  of  contract  N00167-83-C-0110. 
The  effort  under  contract  included  detail  drawings,  fabrication,  assembly 
acceptance  testing,  and  delivery  of  hardware. 
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FINAL  TECHNICAL  REPORT 
TWO-SPEED  EPICYCLIC  FINAL  DRIVES 
FOR  A  14  TON  AMPHIBIOUS  VEHICLE 


1.  INTRODUCTION 

FMC  Corporation  under  contract  No.  N00167-83-C-0110  with  the  David  Taylor 
Naval  Ship  Research  and  Development  Center  was  awarded  a  contract  to  pro¬ 
vide  four  two-speed,  epicyclic  final  drives  for  a  14  ton.  Marine  Corps 
amphibian  vehicle  and  related  technical  data. 

The  basic  design  for  the  final  drive  was  defined  by  FMC  prior  to  contract. 
The  scope  of  work  to  be  accomplished  under  this  contract  was  the  detailing 
phase,  fabrication,  acceptance  testing  and  delivery  of  four  final  drives. 
Contract  amendments  P00007  and  P00009  added  additional  work.  P00007 
required  the  addition  of  hardware  to  accept  a  magnetic  pickup  for  measuring 
output  speed.  P00009  required  the  measurement  of  clutch  engagement/ 
disengagement  times  and  the  disassembly  inspection  of  S/N  3  final  drive. 
Results  of  this  effort  were  covered  in  a  letter  report  to  DTNSRDC  (copy  in 
Appendix  2). 

Additional  reports  provided  DTNSRDC  under  this  contract  were  the  Interim 
Technical  Report  FMC  No.  3982  for  progress  during  the  period  from 
12  September  1983  through  12  December  1983  and  the  monthly  reports  1 
through  13. 

2.  DISCUSSION 

The  FMC  design  for  the  two-speed  epicyclic  final  drive  was  based  upon 
DTNSRDC  RFP  N00167-83-R-0024 .  The  tabulation  below  compares  the  RFP  re¬ 
quirements  and  FMC's  design  specifications. 
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Max  Torque 

966  ft-lbs 

966  ft-lbs 

Max  Speed  3500  RPM 

3500  RPM 

Max  Horsepower 

125 

125 

(Continuous) 

RFP 

FMC  Design 

Output 

Requi rements 

Specifications 

Max  Torque 

10,000  ft-lbs 

10,000  ft-lbs 

Max  Speed 

788  RPM 

788  RPM 

Max  Horsepower 

450 

450 

( Intermittent) 

Efficiency  (Gear  Box) 

(Gear  Box  and  brakes) 

Min  Low  Gear 

94% 

Varies  with  speed  and 

horsepower. 

Min  High  Gear 

96% 

Varies  with  speed  and 
horsepower.  See 
figures  9  and  10. 

Ratios 

High  Gear  (Reduction) 

4.44:1%  +2% 

4.4800:1 

Low  Gear  (Reduction) 

10.35:1%  +  2% 

10.4763:1 

Brakes 

(14  ton  vehicle) 

Stop  at  5  MPH 

on  Stop  at  5  MPH  on 

60%  slope. 

60%  slope. 

Emergency  Stop  at 
45  MPH  one  time  with 
tracks  locked. 

Parking  on  60%  slope. 
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Rotation 

Fully  bi -direct- 

Fully  bi-direc- 

ional  Interchange 

tional  Inter- 

able  between 

changeable  be- 

. 

vehicle  sides. 

tween  vehicle  sides. 

Weight  and  Volume 

Max  Weight 

260  lbs 

304  lbs  (w/integral 

brakes) 

Max  Volume 

3000  cu.in. 

2374  cu.in. 

RFP 

FMC  Design 

Lubrication 

Requirements 

Specifications 

Mil -L-9250 


Lifecycle 
Design  life 
Overhaul  time 


2000  hrs 

1000  hrs 


Mi  1  - L-9250 
or 

Mil -L-2104 

2000  hrs 

1000  hrs 


(Minimum)  1000  hrs  1000  hrs 

Ambient  Temperature 

(Operating  Range)  -20°F  to  +180°F  -20°F  to  +180°F 


The  curves  identified  below  snow  the  requirements  over  the  entire  range  of 
operation. 

Fig.  1  -  Gearbox  input  speed  vs  Vehicle  speed 
Fig.  2  -  Motor  horsepower  vs  Output  speed 
Fig.  3  -  Motor  Torque  vs  Output  speed 
Fig.  4  -  Input  Shaft  RPM  vs  Output  shaft  RPM 

This  report  covers  the  technical,  fabrication  and  test  effort  performed  to 
completion  of  four  two-speed  final  drives  under  contract  N00167-83-C-0110 
including  all  modifications  through  P00010  to  the  contract. 
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Additional  reports  provided  OTNSRDC  under  this  contract  were  the  Interim 
Technical  Report  FMC  No.  3982  for  progress  during  the  period  from 
12  September  1983  through  12  December  1983  and  the  monthly  reports  1 
through  13. 

The  Interim  Technical  Report  discusses  design  changes  made  from  the 
original  proposal  including  Amendment  P00004.  Since  that  report,  two  major 
amendments  were  added  to  the  contract.  They  were: 

o  Amendment  P00007  for  the  design  of  a  toothed  surface  and  the  addition  of 
a  threaded  boss  to  accept  a  magnetic  pickup  for  measuring  output  speed. 

o  Amendment  P00009  increased  the  test  effort  by  including  the  measurement 
of  clutch  engagment/disengagement  times  and  disassembly/inspection  of 
the  third  final  drive  scheduled  to  be  done  after  completion  of  the 
acceptance  test.  Results  of  this  effort  were  covered  in  a  letter  report 
to  DTNSRDC  (Copy  in  Appendix  2). 

The  monthly  reports  defined  the  accomplishments,  problems,  significant  re¬ 
sults,  work  planned  for  next  report  period,  and  man  hours  and  funds  ex¬ 
pended  for  each  report  period. 

2.1  Design 

During  the  design  phase  prior  to  award  of  contract  and  after  the  FMC  pro¬ 
posal  was  submitted  several  parts  had  to  be  made  from  steel  instead  of 
aluminum  due  to  stress  levels.  This,  combined  with  the  addition  of  the 
request  of  Amendment  P00007  for  the  magnetic  pickup  capability,  increased 
the  final  drive  weight  from  the  estimated  246  pounds  to  an  average  of 
3U4  pounds  for  the  four  units.  The  estimated  volume  of  2374  cu.  in.  was 
maintained  in  the  final  configuration. 

Disassembly  and  inspection  of  final  drive  S/N  3,  task  2,  per  Amendment 
P00009,  revealed  a  lubrication  problem  at  the  outer  bearing  of  the  input 
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bevel  gear.  A  modification  was  made  to  the  input  bevel  gear  shaft  and  the 
shaft  bearing  retainer  to  resolve  the  problem.  This  modification  was  added 
to  final  drive  S/N  4  prior  to  acceptance  testing  which  proved  that  the  pro¬ 
blem  was  eliminated.  All  four  units  have  this  modification  incorporated. 
Letter  Report  covering  the  results  of  amendment  P00009  explains  in  more 
detail,  including  photographs  showing  the  bearing  discoloration  and  the 
parts  modifications.  Copy  in  Appendix  section  2. 


Acceptance  testing  of  the  four  final  drives  resulted  in  changes  to  the 
calculated  oil  pressures  and  flows  in  certain  areas  of  the  final  drive 
system.  The  revised  required  oil  pressures  and  flows  are  tabulated  below 
and  are  verified  in  the  acceptance  test  reports. 


High  Range  Clutch  Apply  Pressure 

High  Range  Clutch  Continuous  Oil  Flow 

High  Range  Clutch  during  Engagement  Oil  Flow  (min) 

Low  Range  Clutch  Apply  Pressure 

Low  Range  Clutch  Continuous  Oil  Flow 


225  +  25  PSI 


3.3  to  3.8  GPl 


18  GPM 


225  +  25  PSI 
1.3  to  1.5  GPM^ 


Low  Range  Clutch  during  Engagement  Oil  Flow  (min)  4  GPM 


Brake  Disengagement  Pressure  275  _+  25  PSI 

Brake  Continuous  Oil  Flow  0.7  to  1.0  GPM^ 


High  range  is  defined  as  low  ratio,  high  vehicle  speed 
Low  range  is  defined  as  high  ratio,  low  vehicle  speed 


A  pressure  control  valve  was  designed  into  the  output  bevel  gear  shaft  to 
insure  the  first  stage  clutch  cavity  will  remain  full  for  fast  operation, 
but  will  not  engage  due  to  pressure  caused  by  high  speed  centrifugal  effect 
on  the  oil.  A  flow  control  valve  combined  with  orifices  which  provides  the 
required  oil  flow  and  retains  oil  at  all  rotational  speeds  in  the  shaft 
cavity  was  also  designed  into  the  same  bevel  gear  shaft.  Both  of  these 
valves  were  bench  tested  to  validate  their  proper  operation  and  for  sizing 
of  the  orifices.  Clutch  continuous  oil  flow  shown  above  includes  gear  box 
lubricating  oi 1 . 
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Efficiency  of  the  two-speed  final  drive  was  calculated  using  test  data  oil 
flows  and  inlet  and  outlet  temperatures.  The  curves  in  figures  9  and  10 
she-,  the  average  efficiencies  over  the  operating  range  of  the  final  drives. 

Static  brake  tests  were  accomplished  on  all  four  final  drives.  Torque  was 
measured  on  the  output  shaft  with  the  results  tabulated  below. 


Torque  Required  Measure  Output  Torque  Final  Drive 

(Hold  14  Ton  Veh-60%  Slope)  _ (Maximum) _  (S/N) 

5500  ft -lbs  8000  ft-lbs  (No  Slip)  1 

"  8000  ft-lbs  (No  Slip)  2 

*  "  7166  ft-lbs  (Slipped)  3 

"  8000  ft-lbs  (No  Slip)  4 


♦During  the  disassembly  inspection  of  final  drive  S/N  3,  it  was  noted  that 
the  brake  plates  showed  signs  of  overheating  and  wear  from  lack  of  lubrica¬ 
tion.  During  testing  of  the  final  drive  the  lubrication  supply  dropped  be¬ 
low  the  minimum  design  requirements  of  .7  GPM  leading  to  damage  of  the 
plates.  Final  drives  S/N  1,  2  and  4  showed  no  signs  of  damage. 

Dynamic  brake  tests  were  run  on  final  drive  S/N  4  with  the  dynamometer  dis¬ 
connected.  The  time  required  to  stop  was  .48  seconds  with  an  output  speed 
and  torque  of  100  RPM  and  160  ft-lbs.  See  strip  charts  figures  11  and  12. 

Dynamic  clutch  tests  were  performed  on  final  drive  S/N  1,  to  verify  that 
the  design  pressure  of  225  PSI  was  adequate.  The  test  was  accomplished  by 
reducing  the  apply  pressure  until  the  clutch  splipped.  The  results  are 
shown  below. 


Range 

Output  Speed 
(RPM) 

Output  Torque 
(ft-lbs) 

Output  Torque 

Pro-Rated  225  PSI 

(ft-lbs) 

Cl utch 

Pressure 

(PSIG) 

Comments 

Hi  gh 

31 

3800 

6,333 

130-140 

No  Slip 

High 

32 

3930 

7,218 

120-125 

SI  ipped 

Low 

99 

6735 

10,450 

145 

No  Slip 
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Maximum  output  torque  of  final  drive  based  on  maximum  input  torque  of  966 
ft-lbs  to  the  motor  (neglecting  motor  efficiency). 


o  High  Range  4,327  ft-lbs 
o  Low  Range  10,116  ft-lbs 


2.2  Fabrication 

The  major  problem  encountered  during  fabrication  was  meeting  the  delivery 
schedule.  This  was  due  mainly  to  increase  in  lead  time  for  deliveries 
quoted  by  gear,  foundry,  and  clutch  vendors  between  the  proposal  phase  and 
the  actual  release  of  hardware. 


The  two  housing  castings  first  piece  samples  did  not  meet  FMC  dimensional 
requirements  due  to  core  shifts.  This  required  rework  of  the  patterns  and 
repour  of  the  castings  which  caused  a  delay  in  schedule. 


Late  delivery  of  the  first  stage  clutch  assemblies  also  caused  a  delay  in 
schedule.  This  delay  was  caused  by  late  delivery  to  the  clutch  vendor  of 
the  special  sun  gear/reaction  plate  forgings. 


Except  for  the  casting  core  shifts  problem  only  two  parts  had  to  be  re¬ 
jected  for  being  out  of  drawing  specification  and  could  not  be  reworked. 
These  parts,  however,  were  replaced  without  affecting  schedule. 
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2.3  Acceptance  Test 

The  first  two  final  drives  were  tested  for  u'>'irs  with  shifting  being 
done  in  a  static  condition.  Considerable  time  was  spent  trying  to  develop 
a  method  for  shifting  under  load  by  manual  control.  The  major  problem  was 
simultaneous  control  of  both  the  hydrostatic  pump  servo  and  the  dynamometer 
to  synchronize  shifting.  During  testing  of  the  second  two  units,  two  power 
sources  were  used  for  controlling  the  hydrostatic  pump  servo,  which  allowed 
limited  shifting  under  loads.  This  is  discussed  in  more  detail  including 
strip  charts,  in  the  test  reports  in  the  appendix  section  4  final  drive 
S/N  3  and  4. 


The  functional  20 

hour  test  cycle  for  the 

four 

two-speed  final  drives  is 

tabulated  below. 

The  test  plan 

outlining 

the 

requirements  is 

included  in 

the  appendix  section  3. 

Percentage  of 

Rated  Power 

Hours 

Output  Speed, 

Output  Torque 

Rated  Power 

HP 

Fwd. 

Rev. 

RPM 

lb-ft 

0 

0 

2.5 

2.5 

100  to  790 

No  Load 

25  +  2% 

29  -  34 

3.5 

3.5 

100  to  790 

210  to  1640 

50  +  2% 

60  -  65 

2.5 

2.5 

100  to  790 

420  to  3280 

75  +  2% 

91  -  96 

1.0 

1.0 

100  to  790 

630  to  4920 

100  +  2% 

123  -  128 

.5 

.5 

100  to  790 

840  to  6560 

Oil  samples  taken  every  5  hours  of  test. 


Additional  testing  was 
gagement/di sengagement 
gagement  are  tabulated 


requested  in  Amendment  P00009  to  measure  clutch  en- 
times.  The  requirements  for  both  engagement/di sen- 
below. 
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Clutch  Range 

Differential 

Plate  Speed 

Output  Torque 

Output  Speed 

Hi  gh 

100  RPM  +  50 

200  ft -lbs 

200  RPM 

Hi  gh 

100  RPM  +  50 

500  ft-lbs 

200  RPM 

High 

100  RPM  +  50 

1000  ft-lbs 

200  RPM 

Low 

100  RPM  +  50 

200  ft-lbs 

200  RPM 

Low 

100  RPM  +  50 

500  ft-lbs 

200  RPM 

Low 

100  RPM  +  50 

1000  ft-lbs 

200  RPM 

FMC  performed  these  tests  as  defined  per  the  modification  with  the 
following  exceptions. 

o  The  minimum  output  torque  obtainable  with  our  system  is  300  ft -lbs. 
o  The  differential  plate  speed  attained  was  in  the  50  to  250  RPM  range. 

Results  of  these  additional  tests  were  covered  in  a  letter  report  to 
DTNSRDC  and  are  included  in  the  appendix  section  2. 

The  hydraulic  pump  and  motor  used  for  the  test  caused  considerable  delay 
due  to  the  pump  being  supplied  with  the  wrong  servo  and  a  missing  motor  hot 
oil  shuttle  valve  orifice. 

3.0  SUMMARY 

This  report  summarizes  the  work  performed  by  FMC  Corporation  under  contract 
No.  N00167-83-C-0110  to  provide  four  two-speed  epicyclic  final  drives  for  a 
14-ton  Marine  Corps  amphibian  vehicle. 

o  Accomplishments,  problem  areas,  and  additional  contract  amendment  tasks 
in  the  areas  of  design,  fabrication,  and  test. 

o  Operational  system  speeds,  torques,  and  horsepowers. 


o  Assembly  drawing  4212050, which  includes  a  complete  parts  list, 
o  Schematic  of  final  drive. 

o  Dimensional  envelope  drawing  reflecting  final  configuration. 

o  Interface  dimensions  -  input,  output,  mounting  bolt  patterns,  input 
spline,  and  lubrication  ports. 

o  Lubrication  requirements. 

o  Brake  capabilities. 

o  Clutch  operation. 

o  Acceptance  test  reports. 
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Photographs  of  Two-Speed  Final  Drive 
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Final  Drive  Assembly 
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Two-speed  Final  Drive 
Mounted  in  Test  Stand 


86096 


«aMXS 


i 


„  .  86094 
Two-speed  Final  Drive  Assembly 


I 

I 

I 

I 


1-4 


v  ** 


* 


Appendix  2 

Letter  Report  Modification  P00009 


TECHNICAL  REPORT 
TWO-SPEED  FINAL  DRIVES 
FOR  A  14-TON  AMPHIBIOUS  VEHICLE 


Development  Progress  for  the  Requirements 
of  Amendment  P00009  to  the  Contract 


Prepared  Under  Contract  No.  NQ0167-83-C-0110 


Prepared  for  the 

DAVID  TAYLOR  NAVAL  SHIP  RESEARCH  AND  DEVELOPMENT  CENTER 

MARK  RICE 

Contracting  Officers  Technical  Representative 


by 

FMC  CORPORATION 
ORDNANCE  DIVISION  ENGINEERING 
SAN  JOSE,  CALIFORNIA  95108 


Prepared  by: 

JOHN  8USCH 
DICK  BROWN 

Power  Transmission  Staff 
NADINE  BARR 

Engineering  Test  Staff 


1 .  Introduction 

This  report  summarizes  the  work  performed  under  contract  N00167-83-0110 
modification  P00009  with  the  David  Taylor  Naval  Ship  Research  and 
Development  Center. 

Two  tasks  were  required  by  this  modification. 

o  Task  1  -  Determination  of  time  lags  during  Clutch  Engagement  and 
Disengagement 

o  Task  2  -  Teardown,  Visual  Inspection,  and  Reassembly  of  the  Third  Final 
Drive  Unit 


2.  Discussion 

The  results  of  the  work  performed  under  modification  P00009  are  discussed 
in  detail  in  the  following  paragraphs.  In  this  report  First  Gear  of  Low 
Range  will  refer  to  the  vehicle's  low  speed  range  (10.4763:1)  and  Second 
Gear  or  High  Range  will  refer  to  the  vehicle's  high  speed  range  (4.480:1). 

2.1  Task  1 

Two-Speed  Final  Drive  Clutch  Engagement  and  Disengagement  Test 

Two  of  four  Two-Speed  Final  Drives  (S/N  3  and  4)  were  tested  for  clutch 
engagement  and  disengagement  times.  The  twenty-hour  functional  testing  per 
Test  Plan  10130,  Revision  B,  will  be  covered  by  a  separate  report  included 
in  the  final  Technical  Report. 

Clutch  actuation  times  are  dependant  on  the  design  of  the  shift  control 
system  and  on  the  flow  applied  to  actuate  the  clutch.  The  actuation  time 
for  the  high  range  clutch  also  depends  on  the  operating  conditions  of  the 
final  drive.  Tables  1  and  2  show  the  clutch  range,  output  torque,  output 
speed  and  clutch  actuation  time  for  both  final  drives.  To  decrease  the 
engagement  times  for  either  clutch,  the  flow  must  be  increased. 

Figure  1  compares  the  actual  test  data  with  the  clutch  vendors  computer 
calculations  for  high  range  clutch  actuation  times  with  flows  of  15-GPM  and 
20-GPM.  The  comparison  indicates  that  FMC's  test  system  was  suppling 
between  17  and  18  GPM  clutch  actuation  flow.  Based  on  the  test  data,  the 
design  actuation  flow  should  be  18-GPM. 

The  stationary  piston  clutch  (low  range)  actuation  time  depends  only  on  the 
design  of  the  shift  control  system  and  the  actuation  flow.  The  low  range 
disengagement  time  depends  on  the  piston  return  spring  pressure  oil  return 
and  the  restriction  in  the  oil  return  line  back  to  tank.  The  test  data 
shown  in  Tables  1  and  2  reflect  the  results  of  17  to  18-GPM  average  flow 
during  engagement.  The  disengagement  times  were  measured  from  225-PSIG 
down  to  25  PSIG,  however,  the  engagement  of  the  following  clutch  can  begin 
before  the  initial  clutch  is  fully  disengaged. 


2-2 


Figure  2  shows  a  schematic  of  the  shift  control  system  used  for  actuating 
the  clutches  for  all  the  two  speed  final  drives  testing. 


Figure  3  shows  the  location  of  the  pressure  transducers  used  to  indicate 
the  pressure  on  the  traces. 

The  strip  charts  (Figures  4  through  19)  for  the  trials  indicated  in 
Tables  1  and  2  are  included. 


Table  1.  Clutch  Actuation  Times  for  Final  Drive  S/N  003,  output  speed  = 
200  rpm.  Accumulator  charge  pressures  =  100  psig. 


TRIAL 

NO. 

DATE 

CLUTCH 

OUTPUT 

TORQUE 

(lb-ft) 

ACTUATION  TIMES 

ENGAGE  DISENGAGE 

(sec+.Ol)  (sec+.Ol) 

1A 

10-18 

HIGH 

300 

.092 

.066 

IB 

10-18 

HIGH 

300 

.103 

.064 

1C 

10-18 

HIGH 

300 

.094 

.070 

2 

10-18 

HIGH 

500 

.090 

.075 

3 

10-18 

HIGH 

1000 

.090 

.070 

4A 

10-18 

LOU 

300 

.160 

.250 

4B 

10-18 

LOW 

300 

.262 

5A 

10-18 

LOW 

500 

.150 

.250 

5B 

10-18 

LOW 

500 

.220 

.230 

6A 

10-18 

LOW 

1000 

.200 

.270 

6B 

10-18 

LOW 

1000 

.161 

.320 

6C 

10-18 

LOW 

1000 

.280 

.320 

Times 

were  measurec 

1  from  the  time  lines  on  the  traces  and 

are  taken  from 

the  point  that  the 

pressure  starts  to  increase  or  decrease 

to  the  point 

where 

the  pressure 

begins  to  stablize. 

Table 

2. 

Clutch  Actuation  Times 

i  for  Final  Drive  S/N  004, 

output  speed  = 

200  rpm. 

Accumulator  charge  pressures  =  100 

psig. 

OUTPUT 

ACTUATION  TIMES 

TRIAL 

TORQUE 

ENGAGE 

DISENGAGE 

NO. 

DATE 

CLUTCH 

(lb-ft) 

(sec+.Ol) 

(secl.01) 

4 

10-25 

HIGH 

300 

.100 

.080 

5A 

10-25 

HIGH 

500 

.115 

.095 

5B 

10-25 

HIGH 

500 

.075 

6 

10-25 

HIGH 

1000 

.098 

.070 

1 

10-25 

LOW 

300 

.320 

.340 

2 

10-25 

LOW 

500 

.240 

.320 

3 

10-25 

LOW 

1000 

.266 

.262 

Ti  mes 

were  measurec 

1  from  the  time  lines  on  the  traces  and 

are  taken  from 

the  point 

:  that  the 

pressure  starts  to  increase  or  decrease 

to  the  point 

where 

the  pressure 

begins  to  stablize. 
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Table  3.  Ball  seating  delay  calculations  (obtained  from  clutch  vendor)  for 
given  apply  flows  and  an  apply  pressure  of  225  psig. 


TIME  TO  ENGAGE  HIGH  RANGE 


INPUT 

APPLY 

EXIT 

PRESSURE 

FOR  VARIOUS 

APPLIED  FLOWS 

SPEED 

PRESS 

FLOW 

REQUIRED 

lOgpm 

15gpm 

20gpm 

(rpm) 

(psig) 

(gpm) 

(psig) 

(sec) 

(sec) 

(sec) 

3000 

225 

3.78 

150 

.1962 

.1235 

.0901 

2000 

225 

2.52 

67 

.1891 

.1206 

.0885 

1500 

225 

1.89 

37 

.1872 

.1199 

.0882 

1000 

225 

1.26 

17 

.1835 

.1183 

.0873 

The  "Exit 

Flow"  is 

the  flow 

required  to  seat 

the  ball  and 

the  11 

Pressure 

Required"  is  the  pressure  on  the  ball  created  by  the  exit  flow.  The 
"Applied  Flow"  includes  the  "Exit  Flow."  Calculations  were  based  on  a 
total  piston  travel  of  .170  inches  when  the  plates  are  new  and  a  piston 
area  of  37.687  square  inches. 
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INPUT  SPEED  (rpm) 


Figure  1.  High  Range  Engagement  Times  vs.  Input  Speed  for  Vendor  Calculations  in 
Table  3  and  Actual  High  Range  Engagement  Times  frcm  S/N*s  003  and  004  in  Tables 
1  and  2. 
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Figure 


2.2  Task  2 


Disassembly  and  Inspection  of  Final  Drive 

Final  drive  S/N  3  was  disassembled  after  20  hours  of  tests  which  included 
shifting  of  clutches  under  various  loads. 

All  gears,  splines,  bearings,  clutch  plates,  brake  plates,  and  other  wear¬ 
ing  parts  were  inspected  for  wear,  overheating  and  other  signs  of  problems. 

Two  problem  areas  were  discovered: 

o  The  input  bevel  gear  outer  bearing  had  indications  of  overheating  due  to 
lack  of  lubrication.  See  Photograph  No.  C-12156. 

Modifications  to  improve  lubrication  to  this  bearing  were  made  to  the 
bevel  gear  and  bevel  gear  bearing  carrier  on  all  four  final  drives. 
Modifications  to  the  parts  are  shown  on  photographs  C-12155,  58  and  59. 

o  The  brake  plates  showed  signs  of  overheating  and  wear  from  lack  of 
lubrication.  During  testing  of  the  final  drive  the  lubrication  supply 
dropped  below  the  minimum  design  requirements  of  .7  GPM  leading  to 
damage  to  the  plates.  Photograph  No.  86336  shows  the  comparison  between 
a  new  set  of  plates  and  the  plates  removed  from  the  final  drive. 

To  validate  that  the  failure  modes  noted  in  final  drive  S/N  3  have  been 
resolved  the  following  effort  was  accomplished: 

o  Input  Bevel  Gear  Bearing 

Final  drive  S/N  4  was  modified  for  improved  lubrication  to  the  bearing 
prior  to  the  start  of  its  20  hour  test.  After  the  test  was  completed 
the  bearing  was  inspected  and  found  to  have  no  indication  of  lubrication 
problems.  The  cavity  where  the  bearing  is  mounted  was  well  lubricated 
and  no  signs  of  overheating  was  observed. 

o  Brake  Plates 

Final  drives  S/N  1  and  2  brakes  were  inspected  after  20  hours  of  tests 
and  were  found  not  to  have  the  problem  noted  in  S/N  3. 

Final  drive  S/N  4  brakes  were  inspected  after  20  hours  of  tests 
including  no  load  brake  dynamic  tests.  Oil  flow  to  the  brakes  were 
monitored  to  insure  design  requirements  were  met.  Inspection  revealed 
the  plates  were  well  lubricated  and  no  sign  of  overheating  was  noted. 
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Included  in  this  report  are  photographs  taken  of  the  other  component  parts 
which  were  inspected.  No  problems  were  evident.  Identification  of  the 
photographs  are  noted  below. 

Photo  No.  Description 

86350  Start  of  disassembly 

85334  Display  of  all  the  disassembled  parts 

85335 


85343 

85344 
86341 
85342 
86337 
85338 


View  of  the  input  housing,  looking  at  the  splines 
Input  housing  showing  input  mounting  flange 
Output  housing  looking  at  the  splines 
Output  housing  looking  at  bearing  assembly 
Matched  bevel  gear  set 

High  speed  clutch  housing  and  bevel  set  input  bearing 
carrier 


86340 

86351 

86345 

86346 

86347 

86348 

86349 
86339 


Output  shaft  assembly 

High  speed  clutch  assembly 
Piston  right  side  of  photo 

Driver,  driven,  and  plates  of  clutch  left  side  of  photo 

High  speed  input  planetary  assembly  showing  planet  gears 

High  speed  planetary  assembly  view  of  output  portion  of 
carri  er 

High  speed  planetary  assembly  showing  both  sections  of 
the  carrier 

Brake  hub  with  plates  installed 

Brake  assembly  with  hub,  plates  and  reaction  member 
Low  speed  output  planetary  assembly 
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Start  of  disassembly 
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86335 


Display  of  all  the  disassembled  parts 
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86340 


Output  shaft  assembly 


2-38 


? 


86346 


High  speed  planetary  assembly  showing  both  sections  of  the  carrier 
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86348 


Brake  hub  with  plates  installed 
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1.  INTRODUCTION 

A  two-speed,  power  shift,  epicyclic  final  drive  with  integral  brakes 
has  been  designed  to  improve  the  performance  of  a  hydrostatic  trans¬ 
mission.  The  two-speed  final  drive  will  increase  maximum  torque  at 
low  speed  and  maximum  output  speed  beyond  the  capability  of  a  single 
speed  final  drive.  The  final  drives  are  for  use  on  microprocessor 
controlled  variable  displacement  hydrostatic  and  electric  drive  trains 
for  14-ton  amphibious  vehicles  being  developed  by  the  David  Taylor 
Naval  Ship  Research  and  Development  Center  (DTNSRDC).  This  program 
is  exploratory  development  and  not  a  production  program. 


2.  PURPOSE 

The  purpose  of  this  test  is  to  determine  if  the  four  two-speed  epicyclic 
final  drives  meet  the  requirements  outlined  by  Contract  N001 67-83-C-l 1 0. 


3.  SCOPE 

The  testing  of  four  two-speed  final  drives  will  be  conducted  in  the 
FMC  Dynamometer  Facility  in  Plant  7  at  San  Jose,  California.  Each 
final  drive  will  be  tested  functionally.  The  functional  test  is  a 
contract  requirement  and  will  be  witnessed  by  DTNSRDC  Engineering  as 
government  officials  at  their  option  and  FMC  Engineering. 


4.  TEST  PROCEDURE 

The  test  will  be  set  up  as  shown  in  Figure  1  of  this  test  plan.  The 
final  drive  and  reservoir  will  contain  MIL-L-21 04  grade  30  oil. 

Operate  each  final  drive  on  a  dynamometer  for  a  minimum  of  20  hours, 
without  any  failures.  Operation  does  not  have  to  be  continuous.  The 
test  will  be  conducted  with  an  ambient  temperature  of  80  t  10°F.  The 
maximum  input  oil  temperature  will  be  180°F.  Static  oil  pressure 
will  be  maintained  at  10  psig  maximum.  Control  oil  pressure  will 
range  from  280  psig  to  310  psig. 

4.1  Measure  and  record  output  torque  and  speed.  Torque,  speed  and  horse¬ 
power  will  correspond  to  the  values  given  in  Table  1  and  Figure  2. 
Adjust  the  output  torque  to  maintain  the  specified  percentage  of  rated 
power  for  a  given  output  speed. 
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Table  1.  Functional  Test  Cycle  for  2-Speed  Final  Drives 


Percentage  of  Rated  Power  Hours 


Output  Speed,  Output  Torque 


Rated  Power 

HP 

Fwd. 

Rev. 

RPM 

lb -ft 

0 

0 

2.5 

2.5 

100  to  790 

No  Load 

25  +  2% 

29  -  34 

3.5 

3.5 

100  to  790 

210  to  1640 

50  +  2% 

60  -  65 

2.5 

2.5 

100  to  790 

420  to  3280 

75  +  2% 

91  -  96 

1.0 

1.0 

100  to  790 

630  to  4920 

100  +  2% 

123  -  128 

.5 

.5 

100  to  790 

840  to  6560 

4.2  Execute  a  minimum  of  50  upshifts  and  50  downshifts.  When  shifting  occurs 
the  output  power  will  not  fall  in  the  range  specified  in  Table  1.  All 
shifts  will  be  recorded  on  a  counter.  Shifts  will  be  made  under  a 
variety  of  loads.  Input  speed  will  be  returned  to  0  for  change  in 

di recti  on ;  forward/reverse/forward. 

4.3  Sample  the  final  drive  oil  at  five  hour  intervals.  Analyze  the  samples 
for  contaminant  content  at  FMC  Central  Engineering  Laboratory. 

4.4  Monitor  the  temperature  of  oil  returning  to  reservoir  from  the  final 
drive,  speed,  torque,  horsepower  and  time. 


5.  SAFETY 


Established  shop  safety  procedures  and  policies  will  be  followed, 
particularly  with  regard  to  guards  and  shields  around  rotating 
components. 
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S/N 


This  sheet  is  a  summarization  of  the  functional  test  conducted  in  accordance 
with  this  test  plan. 


PERCENT  OF 

RATED  POWER 

DIRECTION 

ACCUMULATED 

HOURS 

ACTUAL 

POWER  OUTPUT 

0 

FORWARD 

REVERSE 

25  +  2% 

FORWARD 

REVERSE 

50  +  2% 

FORWARD 

REVERSE 

75  +  2% 

FORWARD 

REVERSE 

100  +  2% 

FORWARD 

REVERSE 

TOTAL  HOURS 

. 

FORWARD 

REVERSE 

Accumulated  hours  are  calculated  from  start/stop  times  recorded  by  the  computer. 
Actual  power  outputs  are  calculated  from  the  output  speed  and  torque  values 
recorded  by  the  computer. 


Total  Shifts  = 
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OUTPUT  SPEED  (RPM) 

Figure  2.  Final  Drive  Output  Speed  vs  Output  Torque  for  25%,  50%,  75%,  and  100%  Output  Power 
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TEST  DATA 


General 


All  four  Two-Speed  Final  Drives  were  tested  at  FMC  Dynamometer  Facility, 
Ordnance  Division  (Engineering)  San  Jose,  California,  between  August  24,  1984 
and  November  11,  1984. 

Instrumentation 


The  photograph  below  shows  the  data  acquisition  system  used  to  scan  and  record 
the  values  from  fourteen  sensors.  Final  drive  inlet  temperatures  and  sump 
temperatures  were  recorded  manually  and  added  to  the  data  sheets  after  the  test. 
Due  to  instrumentation  problems.  Brake  Lube  Flow  and  the  Control  Flow  values 
were  recorded  manually  until  10-13-84.  Output  Power  was  calculated  by  the 
computer  from  the  scanned  values  for  output  torque  and  output  speed.  Final 
drive  output  power  was  set  by  the  operator  using  the  dynamometer  torque  control 
and  the  final  drive  ouput  speed. 

The  no-load  condition  was  the  minimum  torque  required  to  turn  the  dynamometer  at 
the  '>peed  ranges  required. 

Shift  Control  System 


The  hydraulic  control  system  for  brake  disengagement,  brake  lubrication,  and 
clutch  actuation  used  three  position  solenoid  valves  on  each  clutch.  When 
position  A  was  selected  on  either  clutch,  the  high  pressure  oil  was  allowed  to 
flow  into  the  clutch  cavity  and  engage  the  clutch.  When  the  B  position  was 
selected,  oil  was  allowed  to  drain  from  the  clutch,  and  low  oil  pressure  was 
maintained  in  the  clutch  cavity  by  the  check  valve.  Solenoid  positions  were 
selected  by  toggle  switches  at  the  operator's  station. 

The  final  drive  input  speed  was  controlled  by  a  24-volt  DC  power  supply  control 
ling  the  servo  valve  on  the  hydraulic  pump. 


4-1 


» 

Preliminary  testing  showed  that  the  operator  could  not  disengage  one  clutch  and 
adjust  the  final  drive  input  speed  before  the  ouput  shaft  speed  slowed  down  out 
of  the  required  range.  During  testing  of  the  third  and  fourth  final  drive,  a 
double  power  supply  system  was  developed.  The  input  shaft  speed  was  controlled 
by  one  power  supply  until  the  first  clutch  was  disengaged.  At  this  point  the 
input  speed  was  changed  in  one  jump  to  the  required  speed  by  switching  to  the 
second  power  supply  with  the  appropriate  voltage.  Then  the  second  clutch  was 
engaged. 
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Ttao-Speed  Final  Drive  Test  Control  System  and  Data  Acquisition  System 
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Table  7.  S/N  00/ 


This  sheet  is  a  summarization  of  the  functional  test  conducted  in  accordance 
with  this  test  plan. 


PERCENT  OF 

RATED  POWER 

DIRECTION 

ACCUMULATED 

HOURS 

ACTUAL 

POWER  OUTPUT 
(JLP3  _ 

0 

FORWARD 

O 

1 

* 

REVERSE 

olhrs  30min 

n 

25  +  2% 

FORWARD 

3hrs  33  nnir) 

as  -js 

REVERSE 

msmm 

n 

50  +  2% 

FORWARD 

h 

i 

00 

REVERSE 

U 

75  +  2% 

FORWARD 

9/-  V 

REVERSE 

It 

100  +  2% 

FORWARD 

30mio 

IJI-  /<?« 

REVERSE 

1/ 

TOTAL  HOURS 

FORWARD 

HH EHBlIiiBS 

— 

REVERSE 

lOhrs  Srv*>0 

— 

Accumulated  hours  are  calculated  from  start/stop  times  recorded  by  the  computer. 
Actual  power  outputs  are  calculated  from  the  output  speed  and  torque  values 
recorded  by  the  computer. 


Total  Shifts  *  !OQ 


*  Ac/uc l  ttfi  ck pended-  on  min  inborn  Joroue.  Jo  4 urn  JJip 

ai  iha/  onJouJ  smc/.  ® 
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lest  Engines^:  Nadine  9crr 
Date:  18:01:84 
Final  Drive  5/N  1 
Hun  No.  1 


09:20,49 

08. 25.00 

09 .30 . C3 

09.35.00 

09.4C.05 

FD  Output  Power  Chp) 

0 

4 

3 

4 

3 

Output  TorqueCib-f t) 

-?4 

201 

1S3 

188 

179 

FD  Output  SpeedCrpm) 

0 

107 

1C* 

99 

98 

FD  Input  Speed  Crpm) 

0 

1118 

1053 

1037 

1  029 

Pump  Speed  Crpm) 

2214 

2214 

£215 

2217 

2222 

Pump  P  frt55ureCpsi) 

502 

477 

473 

472 

47* 

Pump  S  PressureCpsi I 

2833 

3523 

3420 

3393 

oo5  4 

Pump  Control  VoitCV) 

-0.0 

7.1 

7.1 

7.1 

7.1 

Ambient  Co F) 

68 

66 

66 

66 

6S 

Temp  into  F.O.  CoF) 

101 

Temp  mrid?  F.D.CcF) 

Brake  Lube  Flow  Cppm]  -55 

96 

08:45.05 

09.50. C4 

03:55:04 

10. C3 .03 

10 . 05 . 03 

FO  Output  Power  Cl>p) 

3 

6 

10 

10 

0 

Output  Torque C lb- f t ) 

170 

219 

262 

265 

-27 

FD  Output  SpesdCrprr.) 

98 

147 

202 

99 

0 

FD  Input  Speed  Crpm) 

1022 

1545 

2111 

2092 

0 

Pump  Speed  C.-om) 

2222 

2220 

2219 

2221 

2230 

Pump  P  PressureCpsi) 

470 

472 

466 

465 

494 

Pump  5  PressureCpsi) 

3345 

3317 

3752 

3677 

2876 

Pump  Control  VoitCV) 

7.  1 

9.9 

10.6 

10.6 

-0.  0 

Ambient  CoF) 

67 

63 

73 

76 

79 

Temp  into  F.D.  CoF) 

129 

145 

Temp  inside  F.D. CoF) 

Brake  Lube  Flow  (qpm) 

136 

167 

.56 

10.10:00 

10.15.02 

10.20.03 

10,25.01 

10.3002 

FD  Output  Power  Chp) 

9 

9 

20 

19 

20 

Output  To-queClb-ft) 

331 

335 

321 

317 

322 

FD  Outout  SpeedCrpm) 

324 

322 

321 

321 

321 

FD  Input  Speed  Crpm) 

14-45 

1444 

1441 

1437 

1435 

Pump  Speed  Crpm) 

2221 

2224 

2223 

2221 

2222 

Pump  P  PressureCpsi) 

459 

463 

467 

460 

464 

Punp  S  Pr essure Cps i ) 

■4491 

4437 

4382 

4355 

4356 

Pump  Control  VoitCV) 

8.4 

8.4 

8.4 

8.4 

8.4 

Ambient  CoF) 

74 

73 

72 

72 

72 

Temc  into  F.D.  CoF) 

168 

Temp  inside  F.D. CoF) 

187 

O 

Cl 

tn 

o 

o 

10.40.02 

10.45:02 

10.50.03 

10.55:03 

FO  Output  Power  Chp) 

20 

26 

26 

25 

25 

Output  TorqueClt -f t) 

324 

349 

350 

327 

335 

FD  Output  SpeedCrpm) 

utO 

398 

397 

395 

394 

FD  Input  Soeed  Crpm) 

1431 

1780 

1776 

1769 

1768 

Pump  Speed  Crpm) 

2221 

2221 

2225 

2223 

2222 

Pump  P  Pr essure Cps l ) 

464 

459 

458 

456 

461 

Pump  S  PressureCpsi ) 

4344 

4780 

4712 

4673 

2237 

Pump  Control  VoitCV) 

8.4 

9.9 

9.9 

9.9 

9.9 

Ambient  CoF) 

72 

72 

76 

77 

74 

Temp  into  F.D.  CoF) 

180 

174 

Temp  inside  F.D.(oF) 

197 

194 

i 


Da  t  e  1 0  : 0 1  i  i 


r 


r^rw 


Fage 


11.00. oo 

11.05.02 

11.10.00 

11 : 15:00 

11.20.04 

FD  Output  Power  ihp) 

31 

31 

33 

30 

33 

Output  TcrqueClb-f t' 

357 

360 

376 

346 

382 

F D  Output  SpcecCrpmO 

-459 

455 

457 

455 

538 

PD  input  Seeed  (rpm) 

2059 

2041 

2053 

2023 

2411 

Pump  Speed  (rpm) 

2221 

2222 

2222 

2218 

2214 

Pump  P  PressureCpsi i 

*<52 

455 

462 

453 

457 

Pump  5  Pressurc'Dsi) 

2  SI  2 

2710 

2644 

2713 

3479 

Pump  Control  VoltCvO 

11.2 

11.2 

11.2 

11.2 

12.2 

Ambient  CoP5 

7-1 

73 

73 

77 

73 

Temp  into  F.C.  CoF7 

171 

Temp  insiflff  P.D.toPi 

199 

Brake  Lube  Flow  (gpm) 

.65 

11 .25; 06 

1 1 . 30 . C 3 

11  :  35 .  C5 

4,4.53.07 

►  * 

-U 

U1 

CO 

•§ 

PD  Output  Power  Chpi 

-)1 

41 

0 

\  25 

/zo 

Output  Tor que ( 1 b-f li 

4C3 

405 

-22 

\o03 

/r  44:“ 

FD  Output  SpeedCrpm) 

532 

529 

A 

V 

x* 

/  560 

PD  input  Speed  Crpm) 

2336 

2370 

0 

13X 

/  2494 

Pump  Speed  Crpm) 

221 7 

2219 

0 

2215  y 

2138 

Pump  P  PressureCpsi) 

456 

456 

-0 

422T 

X  381 

Pump  S  P .-assure ''ps i 7 

3394 

3358 

-0 

n&3 

Xo89 

Pump  Control  VoltCV) 

12.2 

12.  2 

0.0 

/9. 1 

ii7 

Ambient  CoF) 

73 

73 

73 

/  85 

8*5. 

Temp  into  F.D.  <oFD 

165 

Temp  inside  F.D.CoFj 

195 

Brake  Lube  Flow  (gpm) 

.58 

% 
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lest  Engineer:  Nadine  Barr 

Oats:  IB:  Bl:  84 

Final  Drive  S/N  1 

Run  No.  2 

12  :41 1 16 

12:47.49 

12.50.05 

12.55:04 

13:00:02 

FP  Output  Power  (hp) 

S 

17 

17 

17 

17 

Output  TorqueClb-f t> 

-27 

298 

307 

296 

3C2 

FD  Output  Speed <'r pm) 

a 

292 

293 

295 

256 

FD  Input  Speed  Crpm) 

0 

1308 

1311 

1324 

132=: 

Pump  Speed  Crpm) 

0 

2246 

2245 

2249 

2230 

Pump  P  PressureCpsi) 

-0 

476 

4  76 

470 

4  59 

Pump  S  Pres sur e Cps i ) 

0 

1592 

1623 

1581 

1563 

Pump  Control  Vclt(V) 

0.0 

7.8 

7.8 

7 .3 

~ .  S 

Ambient  Cor) 
Terns  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

Brake  Lube  Flow(gpm) 

70 

71 

71 

168 

169 

.59 

71 

72 

13 1 05  »  01 

13:05:37 

13:16.05 

13: 16: 42 

13:21:42 

F0  Output  Power  Chp) 

71 

42 

-7 

.  7 

-  7 

Output  TorqueClb-ft) 

572 

342 

-241 

-239 

-250 

FD  Output  SpeedCrpm) 

648 

641 

143 

143 

144 

FD  Input  Speed  Crpm) 

2903 

2873 

1437 

1496 

1503 

Fume  Speed  Crpm) 

2244 

2267 

2258 

2262 

2262 

Pump  P  Pr essure Cps i ) 

449 

463 

1170 

1136 

1152 

Pump  S  PressureCpsi) 

4998 

4187 

392 

352 

390 

Pump  Control  Volt(V) 

13.5 

13.5 

8.  0 

8.  0 

8.0 

Ambient  CoF) 

Temp  into  F.D.  CoF) 

72 

72 

73 

73 

73 

Temp  inside  F.D. CoF) 

Brake  Lube  Flow  (gpm) 

.60 

- 

13.26.41 

13.31.41 

13.36:44 

13,41:41 

13:46:42 

FD  Output  Power  Chp) 

-7 

-7 

-7 

-4 

-11 

Output  TorqueClb-ft) 

-244 

-257 

-259 

-219 

-326 

FD  Output  SpeedCrpm) 

144 

144 

144 

* 

* 

FD  Input  Speed  Crpm) 

1506 

1508 

1511 

2123 

2379 

Pump  Speed  Crpm) 

2261 

2262 

2263 

2259 

2263 

Pump  P  Pressure Cpsi ) 

1144 

1144 

1137 

1524 

1659 

Pump  S  PressureCpsi) 

389 

388 

386 

391 

389 

Pump  Control  VoItCV) 

3.  0 

8.  0 

8.0 

10.1 

10.3 

Ambient  CoF) 

73 

73 

73 

73 

73 

Temp  into  F.D.  CoF) 

Temp  inside  F.D.CcF) 

13:51.42 

13:56.43 

14:00:00 

14.05.01 

14,10:01 

FD  Output  Power  (hp) 

-13 

-12 

-12 

0 

0 

Output  TorqueClb-ft) 

-312 

-327 

-319 

-28 

-28 

FD  Output  SoeedCrpm) 

214 

★ 

* 

0 

0 

FD  Input  Speed  Crpm) 

2374 

2372 

2371 

0 

0 

Pump  Speed  Crpm) 

2267 

2267 

2268 

2275 

2273 

Pump  P  PressureCpsi ) 

1603 

1577 

1579 

494 

497 

Fump  S  PressureCpsi) 

386 

335 

380 

•111 

415 

Pump  Control  VollCV) 

10.8 

10.8 

10.8 

-0.0 

-0.0 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

73 

73 

73 

168 

169 

73 

73 

*  Output  Speed  not  correct 
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f  ' 

■w  X- 

1  ’  r 

( 

Page  2 

■  Dele, 10 .01:84 

14 1 15  >  01 

14,20:03 

14.25,02 

14,30,01 

J  4  : 35 . 05 

g  FD  Ov't-ut  Power  Chp) 

0 

-21 

-22 

-22 

-  c  i 

H  Output  TorcueC lb - f t ) 

-28 

-347 

-365 

-365 

-359 

®  FD  Output  SpredCrpm) 

0 

315 

313 

311 

31 C 

FO  Input  Spefu  Crpm) 

0 

1414 

1405 

1394 

1390 

I  Pump  Speed  Crpm) 

2273 

2265 

2265 

2266 

2268 

II  Pump  P  Pres  sure  (pa  1 ) 

4S7 

2285 

2204 

2127 

2099 

Fu.t.p  S  Pressure  Cps  :  ) 

415 

389 

388 

350 

387 

fe  Pump  Control  VcltCV) 

-0.0 

7.6 

7.6 

7.6 

7.6 

j|  Ambient  CoF) 

73 

73 

73 

73 

73 

Temp  into  F.D  'oD 

181 

_  Temp  inside  F.D.CoF) 

207 

I  Brake  Lube  Flow  (gpm) 

.54 

14:40-04 

14,45.03 

14:50:03 

14,55,02 

15,00,05 

|  Ft  Output  Power  Chp) 

-20 

_  A  * 

Cu 

-21 

-20 

-32 

I  Output  TorqueCIb-f t) 

-346 

-343 

-353 

-34n 

-408 

FD  Output  SpeedCrpm) 

303 

309 

310 

309 

408 

FO  Input  Speed  Crpm) 

1385 

1386 

1386 

1386 

1826 

Pump  Speed  Crpm) 

2266 

2267 

2272 

2274 

2272 

PumD  P  Pr«55ure(Dsi) 

2107 

2  069 

2065 

2075 

2781 

rump  S  PressureCpsi) 

388 

385 

386 

388 

332 

Pump  Control  Vc 1 t (V) 

7.6 

7.6 

7.6 

7.6 

9.6 

Ambient  CoF) 

74 

74 

74 

74 

74 

Temp  into  F.D.  CoF) 

Temp  inside  F.D.CoF) 

15:05.01 

15,10:03 

15,15,03 

15,20:02 

15:25:00 

FD  Output  Power  Chp) 

-31 

-40 

-37 

-33 

-37 

Output  TorqueClb-f t) 

-403 

-454 

-426 

-  432 

-423 

FD  Output  SpecaCrpm) 

406 

468 

461 

457 

458 

FD  Input  Speed  Crpm) 

1820 

2098 

2059 

2045 

2060 

Pump  Speed  Crpm) 

2276 

2272 

2275 

2276 

2275 

Pump  P  PressureCpsi) 

2746 

3365 

31S7 

3199 

3113 

Pump  S  °ressareCpsi) 

383 

376 

381 

381 

377 

Pump  Control  VoltCV) 

3.6 

10.5 

10.4 

10.4 

10.4 

Ambient  CoF) 

74 

74 

74 

74 

75 

Temp  into  F.D.  CcF) 

168 

Temp  inside  F.D.CoF) 

200 

j 

15.30:04 

15.35,02 

15,40,03 

15:45.02 

15,50 : CC 

FD  Output  Power  Chp) 

-38 

-37 

-38 

-9 

0 

.  Output  TorqueC lb-f t) 

-436 

-423 

-429 

-127 

•66 

I  FD  Output  SpeedCrpm) 

462 

463 

464 

352 

0 

*  FD  Input  Speed  Crpm) 

2075 

2075 

2077 

1568 

0 

Pump  Speed  Crpm) 

2280 

2279 

2277 

2292 

0 

1  Pump  P  PressureCpsi) 

3111 

3192 

3083 

856 

-0 

1  Pump  S  PressureCpsi) 

381 

380 

379 

390 

0 

Pump  Control  VoltCV) 

10.4 

10.4 

10.4 

7.5 

0.0 

■  Ambient  CoF) 

74 

75 

75 

75 

75 

P  Temp  into  F.D.  CoF) 

182 

Temp  inside  F.D.CoF) 

211 

1 

1 

4-9 

lest  Engineer:  \Nadine  Barr 
Date:  18: 82: 84 
Final  Drive  S/H  1 
Run  No.  3 


00, 15:45 

00.21:40 

00  t  26; 43 

00.31.41 

00.36.41 

FD  Output  Power  Chp) 

-25 

-22 

-21 

-20 

-20 

Cutout  Tor one C J b- f t ) 

-336 

-313 

-301 

-256 

-302 

FD  Output  Speed Cr pm) 

385 

368 

359 

35  7 

355 

FD  Input  Speed  Crpm) 

1726 

1645 

1607 

1595 

i  r  m 

AW  W4 

Pump  Speed  Crpm) 

2146 

2. '.52 

2151 

2153 

21*8 

Fump  F  PresnureCpsi) 

3066 

26^7 

2513 

2425 

2373 

Fump  S  Press  >•  re  ^  ps  l  ) 

337 

391 

389 

366 

335 

Pump  Control  VoltCV) 

6.8 

8.8 

8.8 

8 .  v> 

3.3 

Ambient  CoF) 

72 

75 

73 

74 

75 

Temp  into  F.D.  CoF) 

175 

Temp  inside  F.D. CoF) 

Brake  Lube  Flow  (g pm) 

.63 

202 

00  ;  38  .-57 

00 i 40 : 05 

00.16:45 

'ls0.50.03 

1 C . 55 . 0? 

FD  Output  Power  Chp) 

-20 

-20 

0 

\  0 

3068 

Output  Torque C 1 b-f t ) 

-296 

-294 

0 

\  0 

2697 

FD  Output  Speed(rpm) 

356 

355 

284 

\o 

/?425 

FD  Input  Speed  Crpm) 

1595 

1592 

0 

/  2373 

Pump  Speed  Crpm) 

2192 

2158 

0 

o' 

SV  2345 

Pump  P  Pr essureCpsi) 

2345 

2355 

2642 

2552 

A.  2545 

Pump  S  PressureCpsi ) 

384 

380 

365 

366/ 

'  \  366 

Pump  Control  VoitCV) 

8.8 

8.8 

7.8 

i.y 

Va 

Ambient  CoF) 

75 

75 

73 

s3 

Temp  into  F.P.  CoF) 

173 

7 

Temp  inside  F.D. CoF) 

201 

4-10 


Date! 10; 02:84 


r  aae 


14 : 05i 04 

14:10.02 

14  > 15 i 04 

1 4  t  20  >  04 

14.25:01 

FD  Output  Power  Chp) 

-32 

-31 

-31 

-31 

-32 

Output  Torque(lb-f i) 

-471 

-466 

-460 

-462 

-473 

PD  Output  SpeedCrpm) 

353 

354 

354 

354 

355 

“D  Tr.put  Speed  Crpm) 

15Si 

1586 

3  589 

1564 

1837 

Puirp  Speed  Crpm) 

2226 

2228 

2228 

2229 

2229 

Pump  P  PressureCpsi) 

2/oo 

2760 

2719 

2719 

2702 

Pump  S  Pressure Cps i ) 

3S7 

384 

389 

387 

385 

Pump  Control  VoltCV') 

S.9 

8.9 

8.9 

8.9 

9.  C 

Ambient  CoF) 

75 

74 

74 

74 

7  4 

Temp  into  F.D.  CoF) 

170 

Temp  inside  F.D. CoF) 

201 

14:30:00 

14:35:03 

14:40. CO 

14.43:04 

14:50.02 

FD  Output  Power  Chp) 

-33 

-33 

-34 

-34 

-34 

Output  Torque'lb-f t) 

-454 

-457 

-467 

-440 

-440 

FD  Outcut  SpeedCrpm) 

383 

384 

382 

409 

410 

FD  Input  Speed  Crpm) 

1715 

1716 

1715 

1334 

1935 

Pump  Speed  Crpm) 

2228 

2226 

2232 

2223 

2234 

Pump  P  PressdreCpsi) 

2914 

2851 

2898 

3040 

3052 

Pump  S  PressureCpsi) 

384 

388 

384 

363 

385 

Pump  Control  VoltCV) 

9.5 

9.5 

9.5 

9.8 

9.8 

Ambient  CoF) 

74 

74 

74 

74 

74 

Temp  into  F.D.  CoF) 

168 

174 

Temp  inside  F.D. CoF) 

196 

202 

Brake  Lube  Flow  (gpm) 

*.62 

14,55:01 

15.00.00 

Tl 

o 

in 

o 

in 

w-4 

15:10.02 

15.15:04 

FD  Output  Power  Chp) 

-35 

-35 

-34 

-34 

-34 

Output  TorqueClb-f t) 

-449 

-449 

-438 

-445 

-442 

FD  Output  SpeedCrpm) 

411 

409 

407 

404 

403 

FD  Input  Speed  Crpm) 

1841 

1832 

1820 

1810 

1810 

Pump  Speed  Crpm) 

2232 

2234 

2234 

2235 

2237 

Pump  P  Pr essure Cps l ) 

2955 

2961 

2982 

2966 

2950 

Pump  S  PressureCpsi) 

387 

385 

379 

378 

383 

Pump  Control  VoltCV) 

9.8 

9.8 

9.8 

9.8 

9.8 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

74 

74 

74 

74 

74 

15.20.03 

15.25:00 

15,30.02 

15.35.00 

15.40.03 

FD  Output  Power  Chp) 

-33 

-34 

-34 

-33 

-33 

Output  TcrqueC lb-f t) 

-432 

-442 

-447 

-435 

-  434 

FD  Output  SpeedCrpm) 

4  03 

404 

404 

404 

4  C4 

FD  Input  Speed  Crpm) 

1865 

1803 

1812 

1309 

1809 

Pump  Speed  Crpm) 

2238 

2238 

2241 

2240 

2242 

Pump  P  PressureCpsi) 

2934 

2910 

2918 

2924 

2898 

Pump  S  PressureCpsi) 

381 

377 

379 

384 

380 

Pump  Control  VoltCV) 

9.8 

9.8 

9.8 

9.3 

9.3 

Ambient  CoF) 

74 

74 

73 

73 

73 

Temp  into  F.D.  Cor) 
Temp  inside  F.C.CeF) 
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Test  Engineer*  Nadine  Barr 
Date:  IB:  Ih  84 
Find  OHve  S/N  1 
Run  No.  4 


12*31 i31 

12  <  33 1 23 

12.38:24 

12.43.21 

12.48:25 

FD  Output  Tower  (hp) 

0 

-4 

-31 

-30 

-30 

Ouiput  Torq..eCl&-Ft) 

-2 

-189 

-1631 

-1612 

-1645 

FO  Output  Speed Crpir.) 

0 

105 

100 

98 

97 

FD  Input  Speed  CrpmJ 

0 

1103 

1046 

1025 

1015 

Pump  Speed  Crpir,") 

2223 

2223 

2216 

2214 

2219 

Pump  P  Pressure Cpsi ) 

512 

1*27 

2328 

2252 

2253 

Pump  S  Pressure Cpsi ) 

432 

404 

396 

394 

392 

Pump  Control  Voli(V) 

-0.0 

Jt 

<n 

6.6 

6 . 6 

6 . 6 

Ambient  CoF) 
Temp  into  F.D.  CoF5 
Temp  inside  F.D. CoF) 

Brake  Lube  Flow  (gpm) 

74 

74 

74 

75 

75 

.57 

12.53:25 

12.53:24 

13:00.00 

13:05.04 

13:10:03 

FO  Output  Power  Cbp) 

-32 

-34 

-34 

-33 

-34 

Ouiput  Torque(]b-f t) 

-1520 

-1171 

-ir*7 

-1152 

-1208 

FO  Output  SpeedCrpiO 

110 

151 

151 

149 

149 

FD  Input  Speed  CrpnO 

1149 

1577 

‘  1579 

1566 

1559 

Pump  Speed  Crpm) 

2217 

2218 

2218 

2221 

2223 

Fump  P  Pressure(osi) 

2214 

2237 

2190 

2160 

2196 

Pump  S  Prensuretpsi’i 

390 

387 

387 

391 

391 

Pumr  Control  Volt(V) 

7.0 

8.6 

5.6 

8.6 

G.6 

Ambient  CoF) 

75 

75 

75 

76 

76 

Temp  into  F.D.  CoF) 
Temp  insioe  F.D.CoF) 

13:15:03 

13.20.0? 

13.25.C3 

13 i 30 . 03 

13.35.04 

FD  Output  Power  (!-.p) 

-33 

30 

30 

30 

30 

Output  Tor que ( lb- f t ) 

-1178 

-718 

-740 

-737 

-737 

FO  Ouiput  SpeedCrpm) 

148 

*217 

*215 

*  215 

*  215 

FD  Input  Speed  Crpm) 

1553 

227C 

2257 

2252 

2250 

Pump  Speed  Crpm) 

2220 

2222 

2228 

2226 

2227 

Pump  F  PressureCpsi) 

2154 

2275 

2234 

2224 

2270 

Pump  S  Pr essur e (ps  i  ) 

385 

389 

385 

385 

387 

Pump  Control  Volt(V) 

8.6 

10.8 

10.8 

10.3 

10. S 

Ambient  (oF7 

76 

76 

76 

76 

76 

Temp  Into  F.D.  CoF7 

164 

Temp  inside  F.D.(oF7 

208 

13.40.00 

13:45.03 

13.50. CO 

13.55.02 

14:00.05 

FD  Output  Power  (hpi 

-31 

-30 

-31 

-32 

-31 

Cutout  TorqueC lb-f 17 

-526 

-522 

-540 

-544 

-538 

FD  Output  SpeedOpm7 

306 

306 

306 

306 

3C7 

FD  Input  Speed  Crpml 

1370 

1369 

1369 

1372 

1374 

Pump  Speed  (rpm) 

2221 

2222 

2227 

2225 

2228 

Pump  F  Pressure(psi) 

2581 

2568 

2605 

2617 

2583 

Pump  S  Pressure(psl7 

386 

384 

385 

384 

334 

Pump  Control  Volt(V) 

7.8 

7.8 

7.8 

7.8 

7.8 

Ambient  CoF)  76 

Temp  intc  F.D.  CoF) 

Temp  inside  F.D.CoF7 

*  Output  Speed  Calculated 

76 

76 

76 

76 

166 

186 

4-12 


Finol  Drive  S/N  1 
Run  Ho.  4 


i5.4G.34 

12 >  33 1 2Z 

15i40.43 

15 . 45 . C 1 

15.50:00 

FD  Output  Power  Chp) 

-33 

\  _1r 

-34 

-35 

-~4 

Cut put  Torqu^Clb-ft) 

-442 

\  “1T° 

-439 

-401 

-391 

FD  Output  SpeeoCrpm) 

403 

\  T4 

404 

464 

163 

FC  Input  Sored  Crpm) 

1309 

Vftt 

1308 

2073 

2074 

Pump  Speed  Crpm) 

2242 

41 

224? 

2233 

2239 

Pump  P  PressureCpsi) 

2939 

3928 

2894 

3277 

3247 

Pump  S  PressureCpsi) 

377 

I\f.i 

385 

37S 

378 

Pump  Control  VoltCV) 

9.8 

/  9\? 

9.8 

10.3 

10.8 

Amt  lent  CoF) 

73 

/  \ 

73 

73 

73 

Temp  into  F.O.  CoF) 

' 

164 

Temp  ins;d--  F.O.  Co ~j 

195 

15;5Si01 

16:00:03 

16:05:00 

16:10>C3 

16.15:05 

FO  Output  Power  Chp) 

-35 

-35 

-35 

-60 

-58 

Output  TcrqueClb-f t> 

-394 

-393 

-395 

-706 

-797 

FD  Output  SpeedCrpm) 

433 

463 

464 

444 

381 

FD  Input  Speed  Crpm) 

2079 

2074 

2077 

1982 

1706 

Pump  Speed  Crpm) 

2239 

2243 

2242 

2236 

2237 

Pump  P  PressureCpsi) 

3323 

3298 

3250 

4194 

3800 

Pump  S  PressureCpsi) 

378 

330 

368 

377 

Pump  Control  VoltCV) 

10.8 

10.8 

1C.0 

10.8 

9.6 

Ambient  CoF) 

72 

73 

73 

73 

73 

Temp  into  F.D.  CoF) 

*172 

Temp  inside  F.D. CoF) 

205 

16:20.00 

16.25.00 

16:30:03 

16,35.00 

16:40.04 

FD  Output  Power  Chp) 

-67 

-67 

-62 

-62 

-61 

Output  Torque C Ib-f t) 

-932 

-940 

-364 

-814 

-816 

FO  Output  SpeedCrpm) 

376 

376 

375 

397 

395 

FD  Input  Speed  Crpm) 

1632 

1682 

1683 

1778 

1770 

Fump  Speed  Crpm) 

2235 

2236 

2242 

2238 

2239 

Pump  P  PressureCpsi) 

4215 

4162 

3941 

4064 

4050 

Pump  S  PressureCpsi) 

374 

375 

377 

371 

374 

Pump  Control  VoltCV) 

9. 6 

9.6 

9.6 

1C.  1 

10.1 

Ambient  CoF) 

72 

73 

73 

72 

72 

Temp  into  F.D.  CoF) 

166 

Temp  inside  F.D. CoF) 

195 

16.45,02. 

16:50:03 

16:55:03 

17:00:00 

17,05.04 

FD  Output  Tower  Chp) 

-62 

-62 

-62 

-59 

-63 

Output  Toraue Clb-f t) 

-828 

-825 

-824 

-659 

-712 

F0  Output  SpeedCrpm) 

394 

394 

394 

472 

463 

FD  Input  Soeed  Crpm) 

1762 

1768 

1768 

2124 

2072 

Pump  Speed  Crpm) 

2238 

2241 

2245 

2244 

22  4  0 

Pump  P  PressureCpsi) 

4C75 

4041 

4028 

4282 

4421 

Pump  S  PressureCos i ) 

370 

366 

378 

373 

364 

Pump  Control  VoltCV) 

10.1 

10.1 

10.1 

11.3 

11.3 

Ambient  CoF) 

72 

73 

73 

72 

72 

Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 


4-13 


Da  t  c  .•  1 0  >  02  »  S4^ 


1  7  1 1  0  >  C  C 

17i 15.02 

17.20.04 

17.25:01 

17:25.23 

F0  Output  Power  (hr 

-61 

-65 

-65 

-  £6 

-37 

Output  Tor que ( 1 b - f t ) 

-608 

-872 

-873 

-884 

-890 

FD  Output  Speed(rpm) 

161 

338 

391 

3S2 

393 

rD  Input  Speed  (rom) 

2C7 1 

1742 

1754 

1758 

1753 

Pump  Spc-cd  Jr  pm) 

2241 

2244 

2242 

2244 

2244 

Pump  P  Pressure (ps i ) 

4367 

4115 

4180 

4228 

419? 

Pump  S  rressu re (ps i > 

362 

368 

369 

370 

372 

Pump  Control  Volt(V) 

11.3 

10.  1 

10.1 

10.1 

10.1 

Amp i e  n  t  (  oF  ) 

72 

72 

72 

7  2 

72 

Temp  into  F.D.  CoF ') 

Temp  inside  F.O.(cF) 

17.27.30 

17.30 : 01 

17:41 : 1C 

17:39:14 

17:38:26 

FD  Output  Power  (hp) 

-64 

-61 

0 

0 

0 

Cutout  Torque (lb-ft) 

-615 

-589 

0 

0 

0 

FO  Output  SpeedCrpm) 

547 

543 

0 

0 

0 

FD  Input  Speed  <rp«n> 

2454 

2435 

0 

0 

0 

Pump  Soeed  Crpmi 

2238 

2242 

0 

c 

0 

Pump  P  Pr essure (ps i ) 

4991 

4853 

-0 

-0 

-0 

Pump  5  Pressure (ps i ) 

365 

368 

0 

0 

0 

Pump  Control  Volt(V) 

12.2 

12.2 

0.0 

C.  0 

0.  0 

Ambient  (oF) 

72 

72 

72 

72 

72 

Temp  into  F.D.  <o?) 
Temp  inside  F.P.(oF) 


Test  Engineers  Nadine  Barr 

Date:  IB:  03:  04  \ 

Final  Orive  S/N  1 

Rui  No.  5 


06 1 2d  j  27 

06 i 25 , 04 

06,27,26 

06.30  <  06 

06  > 35 ,00 

FD  Output  Power  Chp) 

3 

6 

6 

27 

31 

output  TorqueClb-ft; 

29 

281 

287 

1361 

1601 

FD  Output  SpeedCrpm) 

C 

u: 

1  09 

104 

101 

FD  Input  Speed  Crpm) 

0 

1162 

1142 

1083 

1059 

Fumo  Speed  Crpm) 

2C4S 

2040 

2044 

£042 

2045 

Pump  F  PressureCpsi) 

501 

466 

464 

462 

464 

Pump  £  Pr essu re Cps i ) 

28S4 

3705 

3489 

1853 

1866 

Pump  Control  v'oltCV) 

-0.0 

7.5 

7.5 

7.5 

7.5 

Ambient  CoF) 

69 

70 

70 

70 

70 

Temp  into  F.D.  CoF) 

Temp  inside  F.D.CoF) 

Brake  Lube  Flow  (gpm) 

.55 

06:40,03 

06,45.05 

06,50,00 

06,55,02 

07;  00:  or. 

FD  Output  Power  Chp) 

31 

31 

31 

31 

31 

Output  Torque ( Ib-f t ) 

1642 

161  1 

1627 

1636 

1606 

FO  Output  SpeedCrpm) 

100 

100 

100 

100 

101 

FO  Input  Speed  Crpm) 

1045 

1046 

1050 

1051 

1054 

Pump  Speed  Crpm) 

2043 

2040 

2041 

2044 

2041 

Pump  P  PressureCpsi) 

459 

458 

452 

455 

454 

Pump  S  PressureCpsi) 

1866 

1821 

1844 

1818 

1802 

Pump  Control  VoltCV) 

7.5 

7.5 

7.5 

7.5 

7.5 

Ambient  CoF) 

71 

71 

71 

71 

72 

Temp  into  F.D.  CoF) 

158 

172 

Temp  inside  F.D.CoF) 

160 

173 

07,05,00 

C7.10.01 

07:15.04 

07.20,03 

07:25.02 

FD  Output  Power  Chp) 

30 

30 

30 

-£9 

29 

Output  Torque Clb-f t) 

915 

9i7 

901 

883 

3  7  “7 

FD  Output  SpeedCrpm) 

*174 

*173 

*173 

*172 

*172 

FO  Input  Speed  Crom) 

1831 

1817 

1917 

1810 

1810 

Pump  Speed  Crpm) 

2C3  6 

2039 

2041 

2039 

2043 

Pumo  P  PressureCpsi) 

459 

455 

456 

455 

452 

Pump  S  PressureCpsi) 

1791 

1774 

1719 

1736 

1 708 

Pump  Control  VoltCV) 

10.7 

10.7 

10.7 

10.7 

10.7 

Ambient  CoF) 

72 

72 

72 

■  72 

72 

Temp  into  F.D.  Cor) 


Temp  inside  F.D.CoF) 


07 i 30 , 04 

07:35.04 

07:40.03 

07,45:05 

07:50,02 

FD  Output  Power  Chp) 

28 

28 

28 

25 

28 

Output  TorqueClb-f t) 

858 

850 

846 

839 

840 

FD  Output  SpeedCrpm) 

*172 

*172 

*178 

159 

*175 

FD  Input  Speed  Crpm) 

1808 

1809 

1837 

1841 

1834 

Pump  Speed  Crpm) 

2043 

2044 

2041 

2042 

2041 

Pump  P  PressureCpsi) 

457 

452 

442 

445 

446 

Pump  S  Pr essu r e Cps i ) 

1702 

1678 

>  1681 

1693 

1662 

Pump  Control  VoltC*') 

10.7 

10.7 

10.7 

10.7 

10.7 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D.CoF) 

72 

72 

72 

72 

72 

*  Output  Speed  Calculated  4-15 


Date: 10:  02  •  84 


07,55,0? 

OP  .-Oli  52 

08.05.02 

06*10 , 00 

03*15.00 

FD  Output  Pew-: r  Chp) 

0 

24 

32 

31 

30 

Output  TorcueCib-f t) 

-2750 

385 

513 

504 

495 

FD  Output  SpeedCrpm) 

0 

329 

323 

32  2 

321 

FD  Input  Saced  Cram' 

0 

1477 

1450 

1439 

1436 

Fump  Speed  frp») 

24c: 

2133 

2131 

2134 

2133 

Pump  P  Pressure Cps i ) 

448 

460 

453 

452 

4  4  7 

Pump  S  Pressure Cps i ) 

2643 

1929 

2167 

2117 

2049 

Pump  Control  VoltCV) 

3.8 

8.2 

8.2 

S.  2 

8.2 

Ambient  CoF) 
Temp  into  F.O.  CoF) 
Temp  inside  F.D. CoF) 

72 

72 

/  c. 

72 

72 

38 1 20  *  04 

09.20*01 

09:25:01 

09:30:02 

09: 

;  35 : 03 

FD  Output  Power  Chp) 

0 

35 

33 

31 

34 

Output  Torque C lb -f  1 ) 

-29 

625 

6C0 

576 

624 

FD  Output  SpeedCrpm) 

3 

293 

287 

284 

282 

FD  I  ^..u t  Speed  Crpm) 

0 

1311 

1286 

1274 

1265 

Pump  Speed  Cram) 

0 

2132 

2136 

2136 

2133 

Pump  P  Pressure Cps i ) 

-9 

469 

463 

454 

454 

Puma  S  Pr essureCps  i  ) 

13 

2187 

2009 

1  iOj 

2008 

Pump 'Control  VoltCV) 

-0.0 

7.3 

7.3 

7.3 

7.3 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

Brake  Lube  Flow  (gpm) 

72 

63 

.54 

64 

63 

63 

09:40.05 

09*45*02 

09:50,00 

09:55:00 

10, 

,03.00 

FD  Output  Power  Chp) 

32 

32 

32 

32 

32 

Output  TorqueClb-f t) 

619 

60S 

619 

615 

614 

FD  Output  SpeedCrpm) 

275 

274 

272 

277 

276 

FD  Input  Soeed  Crpm) 

1260 

1254 

1248 

1241 

1226 

Pump  Speed  Crom) 

2135 

2138 

2134 

2141 

2139 

Pump  P  Pr essur e Cps 1 ) 

457 

455 

454 

454 

456 

Pump  S  Pr essure Cps i ) 

1966 

1932 

1933 

1917 

1997 

Pump  Control  VoltCV) 

7.3 

7.3 

7.3 

7.3 

7.3 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temo  inside  F.D. CoF) 

63 

64 

66 

76 

79 

10:05.02 

10:10.03 

10:15,05 

10:20:00 

10.25:00 

FD  Qutout  Power  Chp) 

31 

31 

31 

—  0 

30 

Output  TorcueClb-f t) 

603 

607 

589 

595 

584 

FD  Output  SpceoCrpm) 

269 

270 

272 

280 

271 

FD  Input  Speed  Crpm) 

1234 

1236 

1245 

1252 

1248 

Pump  Speed  Crpm) 

2143 

2144 

8144 

2142 

2143 

Pump  P  PressureCpsi ) 

454 

453 

450 

454 

456 

Pump  S  PressureCpsi) 

1882 

1857 

1892 

1865 

1868 

Pump  Control  VoltCV) 

7.3 

7.3 

7.3 

7.3 

7.3 

Ambient  CoF) 

Temp  into  F.D.  CoF) 

78 

75 

74 

74 

73 

Temp  inside  F.D.(oF) 
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Final  OHve  S/N  1 
Run  No.  5 


10.25.38 

10.30.03 

10.”  :01 

10.40:05 

10.45:04 

F 0  Output  Power  Chp) 

30 

36 

32 

30 

30 

Output  Torque C I b-f t ) 

584 

710 

599 

439 

4  3h 

FD  Output  SpeeoCrpm) 

271 

268 

27Q 

357 

359 

FD  input  Speed  Crpm) 

1246 

1233 

1245 

1600 

1609 

Pump  Speed  Crpm) 

2142 

2140 

2145 

2144 

2144 

Pump  P  Pressure Cps i ) 

458 

450 

451 

455 

454 

Pump  S  PressureCpsi) 

1869 

2117 

1895 

2011 

IBS'* 

Pump  Control  VoltCV) 

7.3 

7.3 

7.3 

9.  2 

9.2 

Ambient  Co r) 
Temp  into  F.O.  CoF) 
Temp  insiae  F.D. CoF) 

73 

73 

73 

73 

73 

10.50.03 

10.55.00 

11.00.00 

11.05:01 

11:10.01 

rD  Output  Power  Chp) 

30 

30 

29 

29 

29 

Output  ToraueClb-ft) 

43d 

438 

428 

427 

430 

FD  Output  SpeedCrpm} 

360 

360 

359 

358 

358 

FO  Input  Speed  Crpm) 

1618 

1610 

1606 

1607 

j.603 

Pump  Speed  Crpm) 

2143 

2143 

2146 

2142 

21  49 

Pump  P  PressureCpsi) 

4  49 

459 

454 

453 

459 

Pump  S  PressureCpsi 5 

1970 

194  0 

1967 

1963 

1923 

Pump  Control  VoltCV) 

9.2 

9.2 

9.2 

9.2 

9.2 

Ambient  CoF) 

73 

73 

73 

74 

74 

Temp  into  F.o.  CoF} 

Temp  inside  F.O. CoF} 

• 

11.15.02 

11:20,05 

11.25.01 

11.30.00 

11:35.05 

FD  Output  Power  Chp} 

29 

64 

64 

83 

64 

Output  TorqucCJb-f t} 

429 

876 

873 

864 

875 

FD  Output  SpeedCrpm} 

357 

385 

384 

w8o 

332 

FD  Input  Speed  Crpm} 

1600 

1730 

1718 

1714 

1709 

Fump  Speed  Crpm} 

2145 

2136 

2139 

2137 

2139 

Pump  P  PressureCpsi) 

464 

455 

450 

453 

453 

Fump  S  PressureCpsi } 

1896 

3233 

3210 

3181 

3158 

Pump  Control  VoltCV} 

9.2 

10.  1 

10.1 

10.1 

10.1 

Ambient  CoF} 
Temp  into  F.D.  CoF} 
Temp  inside  F.D. CoF} 

74 

74 

74 

74 

74 

1 

13.12.09 

13.15.00 

13:20.00 

13:25:04 

•13 » 30 . 05 

FD  Output  Power  Chp} 

62 

60 

68 

60 

61 

Output  TorqueClb-f t} 

1087 

1068 

1262 

1099 

1385 

FD  Output  SpeedCrpm) 

301 

297 

284 

287 

293 

FD  Input  Speed  Crpm) 

1347 

1333 

1273 

1285 

1316 

Pump  SpC'r.i  Crpm} 

2088 

2090 

20S8 

2092 

2093 

Pump  P  PressureCpsi) 

447 

444 

436 

442 

449 

Pump  S  PressureCpsi) 

3239 

3118 

3248 

2991 

3040 

Pump  Control  VoltCV) 

8.6 

8.6 

8.6 

8.6 

8.6 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  insioe  F.D. CoF) 

71 

71 

72 

72 

73 
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Date  :  1 0  »  03 1 34 


Fage 


13:35,01 

13. -40. 03 

13.45.05 

13.50 i 04 

13.55.03 

FD  Output  Power  Cnpy 

61 

61 

61 

62 

61 

Output  Torque < lb-ft) 

1032 

1072 

1062 

1077 

1059 

FD  Cutout  Speed Crpm) 

297 

300 

302 

303 

304 

FD  Input  Speed  (rp»i) 

1333 

1344 

1351 

1354:. 

1361 

Pump  Speed  Crpm) 

2022 

2094 

2096 

2098 

2101 

Pum:  r  Pressure Cpsi) 

453 

453 

453 

460 

450 

Pump  S  Pressure Cpsi ) 

3067 

3052 

3043 

3107 

3077 

Pump  Control  VoltCV) 

8.6 

8.6 

8.6 

6.6 

9.6 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  irisioe  F.D. Car) 

72 

73 

73 

73 

71 

14 ; 00 . 02 

14.05,01 

14,32:31 

14, o5 1 0v 

14-40,04 

FD  Output  Power  Chp) 

59 

0 

65 

61 

SO 

Output  Tor cue  C  1 b- f  1  ) 

1022 

2 

962 

907 

908 

FD  Output  Specd(rpm) 

305 

0 

357 

354 

349 

FD  Input  Spaed  Crpm) 

1367 

0 

1601 

1587 

1565 

Pump  Speed  Crpm) 

2102 

0 

2015 

2016 

2019 

Pu mo  P  PressureCpsi) 

458 

33 

465 

459 

453 

Pump  S  PressureCpsi) 

2995 

42 

3362 

3212 

3135 

Pump  Control  VoltCV) 

9.6 

-0.0 

9.8 

9.8 

9.8 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

7C 

69 

72 

70 

69 

FD  Output  Power  Chp) 

14.45, 05 
60 

14,50; 01 
64 

14:55,03 

65 

15:00,02 

63 

15:05:00 

63 

Output  TorqueClb-f t) 

9C4 

987 

996 

372 

974 

FD  Output  SpeedCrpm) 

347 

343 

341 

342 

340 

FD  Input  Speed  Crpm) 

1554 

1535 

1527 

1530 

1525 

Pump  Speed 

Crpm) 

2021 

2023 

2024 

2030 

2029 

Pump  P  Pressure Cps i ) 

453 

454 

455 

452 

450 

Pump  S  PressureCpsi) 

3046 

3243 

3220 

3131 

3185 

Pump  Control  VoltCV) 

9.8 

9.8 

3.8 

9.8 

9.8 

Amt ien  t 

CoF) 

70 

69 

69 

69 

68 

Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

FD  Output  Power  Chp) 

15,10; 75 
64 

15.15:02 

64 

15,20:02 

64 

15:25,01 

63 

15,33:02 

60 

Output  TorqueCib-f t) 

981 

989 

983 

979 

716 

FD  Output  £ 

>peedCrpm) 

341 

340 

341 

341 

439 

FD  Input  Speed  Crpm) 

1524 

1523 

1524 

1526 

1963 

Pump  Spaed 

Crpm) 

2028 

2028 

2029 

2029 

2031 

Pump  P  Pressure  Cos i ) 

452 

452 

448 

456 

455 

Pump  S  PressureCpsi ) 

3176 

3145 

3186 

3168 

3358 

Pump  Control  VoltCV) 

9.8 

9.8 

9.3 

9.8 

11.4 

Ambient 

CoF) 

68 

68 

68 

68 

68 

Te»p  into  F.D.  Co F) 
Temo  Inside  F.D. CoF) 
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Test  Engineer!  Nadine  Barr 
Date:  IB:  B3: 84 

Final  Orive  S/N  1 

Run  No.  5 

15:31:42 

15:35:03 

15:40:00 

15:45:02 

15:50:02 

FD  Output  Power  (hp) 

61 

60 

6> 

60 

65 

Output  Torque(lb-ft) 

725 

722 

739 

721 

733 

0 u  tout  Sp**edCrpm) 

440 

4  38 

438 

436 

434 

FO  Ir.put  Speed  C.-pm) 

1364 

1970 

1954 

1961 

1939 

Pump  Speed  Crprn) 

2031 

2031 

2033 

2030 

2032 

Pump  P  Pressure(psi) 

451 

444 

452 

451 

450 

Pump  S  PressureCpsO 

3359 

3320 

3325 

3324 

34  9! 

Pump  Control  Volt(V) 

1  i .  4 

11.4 

11.4 

11  .4 

11.4 

Ambient  CoF) 

66 

63 

63 

66 

63 

Temp  into  F.D.  CoF) 

165 

Temp  inside  F.D. CoF) 

178 

15:55:01 

16:00:00 

16:05:00 

13:10:00 

16: 15.05 

rD  Output  Power  Crip) 

65 

66 

95 

94 

94 

Output  ToraueClb-f t) 

791 

799 

1237 

1248 

1492 

FD  Output  SpeedCrpm) 

432 

432 

401 

396 

330 

FD  Input  Speed  Crpm) 

1943 

1933 

1798 

1773 

1479 

Pump  Speed  Crpm) 

2034 

2035 

2028 

2029 

£030 

Pump  P  Pr essure Cps i ) 

453 

451 

439 

443 

437 

Pump  S  PressureCpsi) 

3502 

3494 

4594 

4597 

4331 

Pump  Control  VoltCV) 

11.4 

11.4 

11.4 

11.4 

9.9 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

69 

70 

70 

70 

• 

71 

16.20.04 

16.25.03 

16.30.05 

16.31.39 

11 .35:09 

FD  Output  Power  Chp) 

94 

93 

93 

94 

\  T 

Output  TorqueClb-f t) 

1496 

1477 

1476 

1490 

\  8/5 

FD  Output  SpeedCrpm) 

331 

332 

332 

332 

\  2 r2 

FC  Input  Sneed  Crpm) 

1485 

1490 

1485 

1486 

\l/o9 

■Pump  Speed  Crpm) 

2032 

2034 

2033 

2033 

\p.Z9 

F'ump  P  PrersureCpsi) 

442 

442 

442 

44  2 

A53 

Pump  S  PressureCpsi) 

4338 

4290 

4331 

4330 

JBlE3 

Pump  Control  VoltCV) 

9.9 

9.2 

9.9 

D.  9 

/ioVl 

Ambient  CoF) 

71 

71 

71 

71 

/  7e 

Temp  into  F.D.  CoF) 

Temp  inside  F.D.(oF) 

4-19 

:  Nadine  Harr 


lest  tnqinea 
Date:  18: 83: 6: 
Final  Drive  S/M  1 
Run  No.  6 


13.47.57 

17:03*57 

17.05*03 

17.10.05 

1 7.15.00 

FD  Output  Power  Chp) 

94 

93 

119 

122 

115 

Output  TcrqueClb-f t) 

148*5 

1463 

1993 

2106 

1946 

FD  Output  SpeedOpro) 

332 

334 

313 

305 

310 

FD  input  Speed  (rpm) 

1499 

1493 

1401 

}  “66 

1369 

Pump  Speed  Crpm) 

2033 

2036 

2026 

2023 

2  030 

Pump  P  r ressureCps i ) 

•541 

441 

436 

438 

444 

Pump  S  PressureCrsi) 

4352 

4283 

5475 

5543 

5201 

Pump  Control  VoltCV) 

9.9 

9.9 

9.9 

9.9 

3.9 

Ambient  CoF) 

71 

70 

70 

70 

71 

Temp  into  F.D.  Co F) 

165 

Temp  inside  F.D. CoF) 

180 

17.20.01 

17.25.02 

17.30.03 

17.35.02 

17,40:02 

FD  Output  Power  Cho) 

115 

121 

119 

122 

119 

Output  TorqueClb-f t) 

6271 

6670 

6582 

6S1S 

6729 

FD  Output  SpeedCrpm) 

96 

95 

95 

94 

93 

FD  Input  Speed  Crpm) 

1008 

997 

996 

985 

975 

Pump  Speed  Crpm) 

2032 

2033 

2034 

2031 

2036 

Pump  P  Pressure Cps  l ) 

440 

442 

441 

440 

444 

Pump  S  Prc ssureCps l) 

5105 

5336 

5256 

5387 

5332 

Pump  Control  VoltCV) 

7  5 

7.5 

7.5 

7.5 

7.5 

Ambient  Cor) 

72 

72 

71 

7? 

73 

Temp  into  F.D.  CoF) 

157 

156 

Temp  inside  F.D. CoF) 

189 

201 
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f 

1  ' 

V  w 

r 

lect  CngineerM  Nadine  Barr 

Cate:  18: 84:  84 

Final  Drive  S/N  1 

Run  No.  7 

09.34.1? 

09:35.00 

09.40.00 

09.45.00 

09:50.00 

FD  Output  Power  Cho) 

0 

-19 

-46 

-60 

-60 

Output  TorqueClb-f t) 

20 

-320 

-8S5 

-1217 

-1258 

FO  Output  Speed Crpm) 

0 

307 

291 

260 

251 

FD  Input  Speed  (rpm) 

0 

1377 

1253 

1192 

1151 

Pump  Speed  Crpm) 

2151 

21 4  0 

2140 

2138 

*138 

Fump  P  PressureCpsi ) 

Sid 

2552 

3277 

3859 

3/.  2 

Pump  S  Frusureipsi ) 

421 

394 

395 

374 

36  8 

Fump  Cot.troi  VoltCv) 

0.6 

7.3 

7.3 

7.3 

7.3 

Ambient  CoF) 

71 

71 

72 

72 

72 

Temp  into  F.D.  CoF) 

Temp  ins  ice  F.D. CoF) 

09 i 55 i 03 

10.00.05 

10.05.01 

10.10.03 

10.15.05 

FD  Output  Power  Chp) 

-58 

-64 

-59 

-60 

-66 

Output  TorqueClb-f t) 

-1247 

-907 

-563 

-589 

-6S6 

FD  Output  SpeedCr pm) 

245 

463 

547 

532 

520 

FD  Input  Speed  trpm) 

1127 

2199 

2453 

2384 

2331 

Pump  Speed  Crpm) 

2138 

2136 

2137 

2139 

2138 

Pump  P  Pressure (psi ) 

3720 

5035 

4752 

4701 

4846 

Pump  S  PressureCpsi) 

364 

368 

353 

348 

345 

Pump  Control  VcltCV) 

7.3 

11.3 

12.0 

12.0 

12.0 

Ambient  CoF) 

73 

73 

73 

74 

74 

Temp  lrto  F.D.  Co F) 
Temp  inside  F.D. CoF) 

10:20.02 

165 

175 

10.25.05 

10.30.04 

.  177 
197 

10.35.04 

10.40.04 

FD  Outout  Power  C bp) 

-63 

-58 

-62 

-62 

-62 

Output  TorqueCIb-f t) 

-635 

-652 

-713 

-708 

-709 

FD  Output  SpeedCrpm) 

524 

459 

455 

461 

453 

FD  Input  Speed  Crpm) 

234-? 

2056 

2039 

2070 

2062 

Pump  Speed  Crpm) 

2140 

2143 

214S 

2145 

2146 

Pump  P  PressureCpsi) 

4745 

4094 

4376 

4307 

4415 

Pump  S  PressureCpsi) 

348 

357 

355 

352 

354 

Pump  Control  VoltCV) 

12.0 

11.0 

11.0 

11.0 

11.0 

Ambient  Cor) 

74 

74 

74 

75 

75 

Temo  into  P.D.  CoF) 
Temp  inside  F.D. CoF) 

168 

188 

10.45 .00 

10.50.02 

172 

191 

10:55.02 

11.00.02 

11.05.04 

FD  Output  Power  Chp) 

-57 

-S3 

-94 

-90 

-90 

Output  Tocqueflb-f t> 

-642 

-1016 

-1188 

-1250 

-1239 

FO  Output  SpeedCrpm) 

462 

423 

414 

380 

381 

FO  Input  Speed  (rpm) 

2068 

1917 

1854 

1700 

1708 

Pump  Speed  Crpm) 

2149 

2138 

2137 

2138 

2143 

Pumo  P  PressureCpsi ) 

4065 

5130 

5695 

5311 

5268 

Pump  S  PressureCpsi ) 

350 

347 

344 

349 

344 

Pump  Control  VoltCV) 

11.0 

11.0 

1 1.0 

10.4 

10.4 

Ambient  CoF) 

75 

75 

75 

75 

75 

Temp  into  F.D.  CoF) 

Temp  inside  F.O.CoF) 
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11 .10,02 

11*15,05 

11 .20,05 

13,07:13 

13.10.04 

FD  Output  Power  Chp) 

-93 

-92 

-24 

-93 

-94 

Output  TorqueClb-f t) 

-1285 

-1231 

•  34  2 

-5021 

-42T9 

FD  Output  Speed Crpm) 

379 

377 

374 

97 

100 

FD  input  Speed  ^pm) 

1697 

1692 

1675 

1019 

1043 

Pump  Speed  <  (rpm) 

2139 

2141 

2179 

2126 

2129 

Pump  F  Pressure(psi> 

5416 

5432 

1061 

5536 

1-tZZ 

Pump  S  FressureCpsi) 

343 

344 

370 

372 

369 

Pump  Control  VoltCV) 

10.4 

10.4 

S.  7 

7.2 

7.2 

Ambient  ( oF  ) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

75 

75 

"5 

71 

7  2 

13* i5 . Cl 

13.20,02 

13,25*03 

13*30, C! 

13:35,04 

FP  Output  Power  Chp) 

-91 

-92 

-90 

-62 

-96 

Output  Torque Clb-ft) 

-4893 

-5070 

-5010 

-844 

-  1^04 

FD  Output  Speed(rpm) 

98 

95 

94 

306 

296 

FD  Inout  Speed  (rpm) 

1024 

997 

989 

1724 

1325 

Pump  Speeo  f rpm) 

2132 

2130 

2133 

2108 

2130 

Pump  P  PressureCpsi) 

5253 

5307 

5196 

8201 

5410 

Pump  3  PressureCpsi) 

364 

361 

356 

267 

350 

Pump  Control  VoltCV) 

7.2 

7.2 

7.2 

IS. 2 

8.4 

Ambient  (oF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

72 

72 

73 

73 

74 

13,40.00 

13*45,02 

13.50:01 

13.55. 05 

14,00,01 

FD  Output  Power  Chp) 

-91 

-93 

-92 

-89 

-121 

Output  Torque(lb-f t) 

-1573 

-1567 

-1563 

-150S 

-2239 

FD  Output  SpeedCrpm) 

303 

307 

308 

311 

285 

FP  Input  Soeed  From) 

1358 

1373 

1380 

1392 

1276 

PumD  Speed  r,  om) 

2132 

2133 

2136 

2139 

2125 

Pump  P  Pressureips i) 

5193 

5228 

5205 

5099 

6664 

Pump  S  PreasureCosi ) 

352 

34  7 

354 

350 

341 

Pump  Control  Voi t (V) 

8.4 

8.4 

8.4 

8.4 

8.4 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

75 

76 

76 

195 

76 

14,05,01 

14:10,00 

14,15,03 

14,20,02 

14,25,05 

FD  Output  Power  Chp) 

-121 

-119 

-119 

-120 

-123 

Output  TorqueClb-f t) 

-2274 

-2262 

-2361 

-2382 

-2351 

FD  Output  SpeedCrpm) 

280 

277 

265 

264 

275 

FD  Input  Speed  Crpm) 

1252 

1242 

1222 

*215 

1216 

Pump  Speed  (rpm) 

2129 

2132 

2130 

2129 

2129 

Pump  P  Pressure (psi) 

66 32 

6576 

6731 

6735 

6G38 

Pump  S  PressureCpsi) 

343 

344 

336 

344 

338 

Pumo  Control  VoltCV) 

8.  4 

8.4 

8.4 

8.4 

8.4 

Ambient  CoF) 

77 

77 

77 

77 

77 

Temp  into  F.C.  FoF) 
Temp  inside  F.D. CoF) 
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Test  Engineer:  Nadine  Barr 
Date:  18: 84: 81 
Final  D^ive  S/N  1 
Run  No.  7 


1«<  :3G«  05 

1 4  1 35  t  06 

14  s  40 i 05 

14  i  *i  1  s27 

FD  Output  Power  (hp'< 

-121 

-122 

0 

0 

Outpu"  Torr,ueClb-ft) 

-2343 

-2359 

15 

11 

FD  Output  CpeedCrpm) 

272 

272 

0 

0 

FD  Input  Speed  (rpm) 

1224 

1219 

0 

0 

Pump  Speed  Crpm> 

2131 

2133 

0 

0 

Pump  P  PressureCpsii 

6848 

6663 

5 

■1 

Pjmp  S  FressiireCpsi) 

340 

338 

-9 

-9 

Pump  Control  Vol t CV) 

8.4 

8.4 

-0.0 

-0.0 

Ambient  CoF) 
Temp  into  F.D.  CoF5 
Temp  insidr.  F.P.ioF) 

77 

77 

77 

77 

I 

I 

I 

I 

I 

] 


FINAL  DRIVE 
S/N  2 


j 

.1 

i 

I 

4-24 
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Test  Plan  10130 
Revision  B 


Table  8.  S/N  QO& 


This  sheet  is  a  summarization  of  the  functional  test  conducted  in  accordance 
with  this  test  plan. 


PERCENT  OF 

RATED  POWER 

r  —  ■  ■  ■  — 

DIRECTION 

i 

ACCUMULATED 

HOURS 

ACTUAL 

POWER  OUTPUT 
Cti.TA 

0 

FORWARD 

mn 

O-* 

REVERSE 

■JlillMl 

it 

25  +  21 

FORWARD 

31  -3S 

REVERSE 

Jhrs  30mittj 

1/ 

50  +  2% 

FORWARD 

5*9-  6S 

REVERSE 

Qhrs  3d  min 

n 

75  1  21 

FORWARD 

1 

1 

REVERSE 

68  rnif\ 

// 

100  1  21 

FORWARD 

31  min 

■mm 

REVERSE 

30  mi  n 

it 

TOTAL  HOURS 

; 

FORWARD 

— 

REVERSE 

10  hr *  Zmin 

— 

Accumulated  hours  are  calculated  from  start/stop  times  recorded  by  the  computer. 
Actual  power  outputs  are  calculated  from  the  output  speed  and  torque  values 
recorded  by  the  computer. 


Total  Shifts  *  mi _ 

*  Ack«l  HP.  deftM  on  Ml  frivimurt  torque  * 
“turn  fU.  duno.  <X4  fhti- 
PTP1013QREVA  f 
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10:33. 

10:45:04 

10.50,07 

10:55,01 

11.00,05 

FD  Output  Power  Chp) 

40 

40 

40 

40 

40 

Output  TorqueC lb-f  l) 

ieio 

1610 

1620 

1610 

1610 

FP  Output  SpeedCrpm; 

*130 

*130 

*130 

*130 

*130 

FD  Input  Speed  Crpm' 

582 

581 

581 

581 

582 

Pump  Speed  Crpm) 

2131 

2182 

2132 

2183 

2184 

Fump  P  PressureCpsi) 

416 

413 

420 

41S 

413 

Pump  S  PressureCpsi ) 

1823 

1787 

1769 

1769 

1766 

Pump  Control  VoltCV) 

7.1 

7.1 

7.  1 

7.1 

7.1 

Ambient  CoF) 
Temp  into  F.D.  (oF> 
Temp  inside  F.D. CoF) 

84 

84 

85 

85 

85 

11,05,05 

»-* 

►-* 

P* 

O 

o 

»-* 

11,15,06 

11,20,02 

11,25,07 

FD  Output  Power  Chp) 

40 

40 

40 

40 

40 

Output  TorqueClb-f t) 

1620 

1620 

1620 

1620 

1620 

FD  Output  Speed Crpm) 

*130 

*130 

*130 

*130 

*130 

“D  Input  Speed  Crpm) 

581 

581 

531 

582 

582 

Pump  Speed  Crpm) 

2183 

2183 

2183 

2183 

2133 

Pump  P  Pressure Cps i ) 

413 

417 

415 

417 

415 

Pump  S  PressureCpsi) 

1747 

1758 

1754 

1755 

1749 

Pump  Control  VoltCV) 

7.1 

7. 1 

7.1 

7.1 

7.1 

Ambient  CoF) 
Temp  into  F.D.  CoP) 
Temp,  inside  F.D.  CoF) 

85 

85 

86 

85 

• 

85 

11,30:07 

11,35.04  : 

4,11,  C3 

11.12,06 

11,13:04 

FO  Output  Power  Chp) 

40 

40 

\  0 

0 

/  0 

Output  TcrqueClb-f t) 

1613 

1620 

-0 

/  -0 

FD  Output  SpeedCrpm) 

*130 

*130 

0s 

s.  0 

/  0 

FD  Input  Speed  Crpm) 

582 

583 

0 

'  0 

Pump  Speed  Crpm) 

2184 

2186 

2288 

2286 

Pump  P  PressureCpsi) 

418 

415 

488 

y48?K, 

487 

Pump  S  PressureCpsi) 

1747 

1756 

411 

/  409 

409 

Pump  Control  VoltCV) 

7.1 

7.1 

-0.0. 

/  -0.0 

\2.  7 

Ambient  CoF) 

85 

85 

78 

Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 


*  Output  Speed  Calculated 
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Test  Engineer:  Ntdine  Barr 
Date:  89:  IB:  84 
Final  Drive  S/N  2 
Run  No.  3 


1 10  r  05 

;4illt03 

14:15.02  1 4 i 

i  18 . 36 

14.23.07 

FD  Output  Power  Chp) 

31 

30 

30 

30 

30 

Output  TcrqueClb-f t) 

823 

816 

803 

792 

796 

FD  Output  SoeedCrpm) 

195 

195 

194 

201 

201 

FD  Input  Soeed  Crpm) 

2042 

2037 

2031 

'  *026 

2058 

Pump  Speed  Crpm} 

2194 

2196 

2196 

2196 

2195 

Fump  F  PressureCpsi) 

409 

408 

406 

409 

4  06 

Pump  S  PressureCpsi ) 

1915 

1902 

18S9 

1859 

1913 

Pump  Control  VoltCV) 

12.0 

12.0 

11.9 

11.9 

12.1 

Ambient  CoF) 
Temp  into  P.D.  Co**) 
Temn  inside  F.D. CoF) 

85 

85 

84 

85 

85 

14:28.05 

14 . 33 : 00 

14.38.01 

14:43.02 

14 : 48: 03 

FD  Output  Power  Chp) 

30 

30 

30 

3C 

30 

Output  TorqueClb-f i) 

eo4 

806 

823 

808 

799 

FD  Output  SpeedCrpm) 

199 

196 

196 

196 

197 

FD  Input  Speed  Crpm) 

2054 

2051 

2054 

2052 

2054 

Pump  Speed  Crpm) 

2196 

2198 

2201 

2203 

2203 

Pump  P  PressureCpsi) 

403 

406 

406 

405 

411 

Fump  S  PressureCpsi) 

1904 

1891 

1908 

1886 

1880 

Pump  fontrol  VoltCV) 

12.1 

12.1 

12.1 

12.1 

12.1 

Ambier-i  CoF) 

Temp  into  F.D.  CoF) 

84 

£4 

84 

84 

• 

84 

Temp  inside  F.D. CoF) 


Test  Engineer:  Nadine  Barr 
Date:  B9: 10: 84 
Final  DFive  S/N  2 


Run  No.  4 

09:18.04 

09:23.04 

09:28:04 

09.33.C4 

03.38.02 

FD  Output  Power  Chp) 

59 

61 

60 

61 

61 

Output  TorqueC lb-f t) 

635 

645 

623 

647 

640 

FD  Output  SpeedCrpm) 

488 

500 

507 

495 

493 

FD  Input  Speed  Crpm) 

2199 

2215 

2235 

2192 

2184 

Pump  Speed  Crpm) 

2187 

2193 

2196 

2138 

2198 

Pump  P  Pressure Cps i ) 

390 

371 

381 

369 

363 

Pump  S  Pressure Cps i ) 

394  0 

3940 

3946 

39C0 

3864 

Pump  Control  VoltCV) 

13.0 

13.0 

13.2 

13.2 

13.2 

Brake  Lube  FlowCgpm) 

0.59 

0.58 

0.59 

0.59 

0.60 

Amoient  CoF) 
Temp  tnto  F.D.  CoF) 
Temp  inside  F.D. CoF) 

70 

73 

74 

75 

76 

lest  cnginee»p  iwoine  uorr 

Dote:  89:11:  S4( 

Final  Drive  S/N  2 
Run  Na  5 


t  v  w 


FD  Output  Power  (hp) 
Output  Torque(lb-f t j 
FD  Output  SpeedOrpmj 
FD  Incut  Speed  Crp?y) 
Fump  Speed  CrpnO 
Pump  P  PressureCps i > 
Pump  S  Pressure Cps i > 
Pump  Control  Voli(V) 
Ambient  CcF) 
Temp  into  F.D.  CoF5 
Temp  inside  F.D.CoFJ 


10:39.05 

10.39.51 

61 

59 

647 

63 3 

495 

492 

2208 

2193 

2196 

2196 

378 

JC«b 

4007 

4014 

12.  7 

12.  7 

73 

73 

164 

0.45.00 

10.49.59 

61 

61 

644 

654 

496 

488 

2196 

2150 

2197 

2198 

377 

367 

4050 

3909 

12.9 

12.9 

74 

73 

168 

T 


10.55.01 

52 

650 

501 

2230 

2197 

CT7C 

4091 

13.3 

74 

166 
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— 

(7  W 

— «  ^ i 

^  r 

Test  Enoineer:  \Nadine  Barr 
Date:  89:  i  i:  84 

Final  OHve  S/N  2 

Run  No.  7 

12:58,58 

12.59:31 

13, CO i 05 

13; 05.02 

13:10.04 

FD  Output  rower  Chp) 

-0 

-0 

-0 

1 16 

58 

Output  Toro!ic(lb-'f t) 

-16 

-ie 

- 16 

2080 

1050 

FD  Output  SpeedCrcm) 

78 

71 

56 

29? 

292 

FD  Input  Speed  (rpm'j 

0 

0 

0 

1311 

1285 

Pump  Speed  Crpm) 

2202 

2203 

2206 

2218 

2188 

Pump  P  Pressur e (ps i 5 

501 

500 

498 

430 

428 

rump  S  Pre ssure Cos i > 

415 

414 

412 

1599 

3117 

PjTip  Control  VoltCV) 

-0.0 

-0.0 

-0.0 

8.0 

8.5 

Ambient  CoF) 

76 

77 

78 

79 

?9 

Temp  into  F.P.  CoF) 

•< 

Temp  ins.de  F.D.CoF) 

13.15.05 

13 ; 20 : 03 

13,25,05 

13:30:00 

13:35:01 

FD  Output  Power  Chp) 

62 

61 

61 

63 

61 

Output  TorqueClb-f t) 

1093 

1093 

1034 

1056 

1083 

FO  Output  Speed(rpm) 

300 

295 

257 

301 

294 

FD  Input  Speed  Crpm) 

1331 

1323 

1316 

1317 

1319 

Pump  Speed  Crpm) 

2188 

2188 

2186 

2191 

2192 

Pump  P  PressureCpsi) 

412 

403 

401 

403 

398 

Pump  S  Pressure Cpsi ) 

3284 

324C 

3195 

3139 

3166 

Pump  Control  VoltCV) 

9.0 

9.0 

9.0 

9.  0 

9.  0 

Ambient  CoF) 

79 

80 

80 

80 

79 

Temp  into  F.C.  CoF) 

160 

% 

162 

Temp  inside  F.D.CoF) 

13.40:04 

13,45,02 

13:50.05 

13:55.06 

b* 

J* 

O 

o 

o 

FD  Output  Power  Chp) 

60 

61 

59 

61 

60 

Output  TorqueClb-f t) 

1065 

1051 

1045 

1069 

1065 

FD  Output  Speed C r pm) 

296 

303 

298 

301 

2S7 

FD  Innut  Speed  Crpm) 

1321 

1324 

1326 

1325 

1326 

Pump  Speed  Crpm) 

2193 

2197 

2198 

2198 

2199 

Pump  P  PressureCps i) 

400 

401 

405 

402 

398 

Pump  S  PressureCpsi) 

3114 

3093 

3096 

3125 

3119 

Pump  Control  VoltCV) 

9.0 

9.0 

9.0 

9.  0 

9.0 

Ambient  CoF) 

79 

80 

79 

80 

SO 

Temp  into  F.D.  CoF) 
Temp  inside  F.D.CoF) 

164 

14,05.07 

14 : 06 . 26 

0^:4  3,02 

09,48:01 

09.52,19, 

FD  Output  Power  Chp) 

60 

59 

X.  0 

0 

To 

Output  Torque Clb-f t ) 

1057 

1041 

16 

/  16 

FD  Output  SpeedCrpm) 

296 

296 

187s 

V  ° 

/  0 

FD  Input  Speed  Crpm) 

1326 

1327 

0 

\  y 

0 

Pump  Speed  Crpm) 

2196 

2197 

53h 

0 

Pump  P  PressureCpsi) 

403 

403 

383 

A 

v  2 

Pump  S  PressureCpsi > 

3081 

3082 

317 

/  5 

Pump  Control  VoltCV) 

9.0 

9.0 

-0.0^ 

-0.0 

XD.  0 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  instdc  F.D.CoF) 

80 

80 

76 

>e 
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Test  Engineer:  Ncdine  Bcrr 
Date:  B9: 11:84 
Final  OHve  S/N  2 


Run  No.  8 

14  ;  15)06 

FD  Output  Power  Chp) 

62 

Output  Tor ^ue < 1 b- f t ) 

3121 

FD  Output  SpeedCrpm) 

105 

FD  Input  Speed  Crpm) 

1067 

Pump  Speed  Crpm) 

2200 

Pump  P  Pre s sure Cps i ) 

412 

Pump  S  Pressur e Cps i ) 

2827 

Pump  Control  VoltCV) 

7.6 

Ambient  CsF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

90 

1 4 i 20 i 07 

14 i 25 i 07 

14 ;30i 06 

1 4 ; 35 i C9 

67 

63 

62 

68 

307? 

3063 

304S 

30G9 

114 

i  09 

10" 

117 

1079 

107^ 

1082 

1084 

2200 

2199 

21S9 

2202 

413 

<06 

410 

411 

2820 

2809 

2803 

2813 

7.6 

7.6 

7.6 

7.6 

80 

80 

8C 

60 

14; 40: 06 


FD  Output  Power  Chp)  34 

Output  Torque C 1 b-f t )  3092 

FD  Output  SpeedCrpm)  108 

FO  Input  Speed  Crpm,)  1091 

Pump  Speed  Crpm)  2203 

Pump  P  Pressure(psi)  414 

Pump  3  PressureCpsi)  2822 

Pump  Control  VoltCV)  7.6 

Ambient  CoF)  79 

Temp  into  F.D.  CoF) 

Temp  inside  F.D. CoF) 

* 


15  >  05t  01 


FD  Output  Power  Chp)  61 
Output  TorqueClb-f t)  3066 
FD  Output  Sp-edCrpm)  *105 
FD  Input  Speed  Crpm)  1097 
Furnp  Speed  Crpm)  2213 
Pump  P  Pr es sure Cds i )  412 
Pump  S  PressureCpsi)  2813 
Pump  Control  VoltCV)  7.6 
Ambient  CcF)  79 


Temp  into  F.D.  C of) 

Temp  Inside  F.D.  CcF) 

*  Output  Speed  Calculated 


14: 45 i 07 

14:50:09 

1 1:55:01 

15:00:04 

61 

68 

66 

65 

3C7G 

3093 

3094 

3087 

104 

115 

113 

110 

1092 

1092 

1093 

1094 

2204 

2206 

2208 

2209 

411 

411 

408 

412 

2817 

2822 

2823 

2813 

7.6 

7.6 

7.6 

7.6 

79 

79 

.  79 

79 

15.10.04 

15.13:40 

1,3  >  55  :  06 

14:00:07 

61 

61 

\  61 

Ao 

3052 

3033 

\069 

Aer 

*105 

*105 

\)1 

/  297 

1097 

1097 

132^ 

/  1326 

2213 

2213 

2198^ 

A  2199 

417 

413 

403^ 

\  398 

2794 

2779 

31^5 

\3119 

7.6 

7.6 

A.  0 

5L  0 

79 

79 

/  80 

SB 
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* 


V  ' 

™  w 

m  . .  . 

- r~- 

lest  tngineel:  Nodine  Barr 

Date:  09: 11:81 

Final  Drive  S/N  2 

Run  No.  9 

15,19:10 

15:20,04 

15.25.04 

15. -30, 04 

15,35,04 

PD  Output  Power  Cho) 

-1 

5 

31 

31 

30 

Output  TorqueClb-f t) 

-eo 

168 

534 

534 

519 

PD  Output  SpeedCrpm) 

92 

88 

3C3 

303 

304 

FD  Input  Speed  (rpm) 

0 

373 

1356 

1356 

1357 

Pu.T.p  Speed  Crpm) 

2239 

2263 

2213 

2219 

2220 

Fump  P  PressureCpsi ) 

476 

1459 

415 

423 

416 

Pump  S  Pressur e Cp« i ) 

399 

365 

2151 

2126 

2105 

Pump  Control  VoitCV) 

-0.0 

4.7 

8.8 

8.8 

8.8 

Ambient  CoF) 

79 

79 

79 

73 

78 

Temp  into  F.D.  CoF) 

Temp  inside  F.D. Co F) 

15 i 40 i 01 

15 : 45 i 03 

15.50,04 

15,55,06 

18,00:08 

FD  Output  Power  Choi 

30 

31 

31 

32 

33 

Output  Tar quo C 1 b-f t ) 

512 

535 

540 

547 

c*tr  y 

FD  Output  SpeedCrpm) 

303 

306 

302 

308 

316 

FD  Input  Speed  Crpm) 

1356 

1353 

1353 

1353 

1354 

Pump  Speed  Crpm) 

2221 

2219 

2220 

2220 

2222 

Pump  P  PressureCpsi) 

415 

418 

413 

411 

411 

Pump  S  PressureCpsi) 

2088 

2146 

2125 

2137 

2141 

Pump  Control  VoitCV) 

8.8 

8.8 

8.8 

8.8 

6.3 

Ambient  CoF) 

73 

78 

77 

77 

77 

Temp  into  F.D.  CoF) 
Temp  inside  F.D.CcF) 

16,05, 05 

16  > 10 ■ 00 

16,15,00 

16,20.-08 

16,25:08 

FD  Output  Power  Chp) 

32 

32 

32 

32 

31 

Output  Torque C lb-f t ) 

538 

543 

538 

533 

522 

FD  Output  SpeedCrpm) 

309 

305 

313 

315 

314 

FD  Input  Speed  Crpm) 

1354 

1354 

1354 

1356 

1336 

Pump  Speed  Crpm) 

2223 

2223 

2222 

2224 

2225 

Pump  P  Pressur e Cos i ) 

414 

418 

416 

412 

4ie 

Pump  S  PressureCpsi) 

2123 

2128 

2115 

2098 

2087 

Pump  Control  VoitCV) 

8.8 

8.8 

8.8 

8.8 

8.8 

Ambient  CoF) 

77 

77 

76 

77 

76 

Tenp  into  F.D.  CoF) 

Temp  inside  F.D.CcF) 
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lest  Engineer:  Nadine  Barr 
Date:  89:12*84 
Final  Drive  S/N  2 
Run  No.  IB 


13:51:27 

13:55,06 

14:00:02 

14:05,05 

14,10,02 

FD  Output  Power  Chp) 

4 

3 

3 

6 

8 

Output  TorqueClfc-ft) 

179 

176 

130 

213 

23“ 

FD  Output  Sc.i.-edCrpm> 

111 

101 

121 

148 

173 

FD  Input  Speed  Crpm) 

1062 

1035 

1211 

1512 

1749 

Pump  Speed  Crpm) 

2187 

2189 

2190 

2191 

2191 

Pump  P  PressureCpsi) 

426 

437 

116 

416 

414 

Pump  S  PressureCpsi) 

931 

888 

921 

1002 

1148 

Pump  Control  VoltCV) 

7.1 

7. 1 

7.  7 

9.7 

io. e 

Ambient  CoF) 

80 

CO 

80 

80 

81 

Temp  into  F.D.  CoF) 


Temp  inside  F.D. CoF) 


14,15,03 

14,20,02 

14:25:06 

14:30:06 

14:35,05 

FD  Output  Power  Chp) 

11 

11 

10 

10 

11 

Output  TorqueClb-f t) 

266 

263 

264 

260 

258 

FD  Output  SpuedCrpm) 

219 

217 

207 

209 

*206 

FD  Input  Speed  Crpm) 

2168 

2174 

2170 

2170 

2167 

Pump  Speed  Crpm) 

2192 

21 93 

2194 

2196 

2195 

Pump  P  PressureCpai) 

415 

416 

414 

411 

407 

Pump  S  PressureCpsi) 

1400 

1385 

1381 

1375 

1280 

Pump  Control  VoltCV) 

12.0 

12.0 

12.  0 

12.0 

12 . 0 

Ambient  CoF) 

Temp  into  F.D.  CoF) 

81 

31 

82 

82 

82 

Temp  inside  F.D. CoF) 


*  Output  Speed  Calculated 
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r^Noi 


Test  Engineers  Nodine  Barr 
Date:  09: 12: 84 
Final  Drive  S/N  2 
Run  No.  11 


“ w 


r 


14.48:25 

14.50. 05 

14 i55 : 01 

15.00.06 

15  r  05  t  02 

FD  Output  Power  (hp) 

-5 

-5 

*  e 

-6 

-6 

Output  TorqueUb-f t) 

-235 

-220 

-230 

-245 

-246 

FD  Output  Speed(rom) 

112 

113 

113 

132 

137 

FO  Input  Speed  (rpm; 

115© 

1159 

1164 

★ 

1309 

Pump  Speed  (rpm; 

2205 

2204 

2207 

2207 

2207 

Pump  P  Pres  sure (ps l ) 

1062 

1039 

1067 

1124 

1130 

Pump  S  PressureCpsi) 

353 

350 

350 

349 

349 

Pump  Control  Vc-lt(V) 

7.7 

7.7 

7.7 

9.4 

8.  4 

Ambient  (oF) 

82 

82 

82 

82 

92 

Temp  into  P.D.  CoF) 

163 

165 

Temp  inside  F.D. (oF) 

173 

175 

15 i 1 0 i 04 

15 i 15 i 03 

15:20.01 

15:25:00 

15.30.07 

FD  Cutout  Power  (hp) 

-7 

-7 

-9 

-10 

-11 

Output  TorqueC lb-*t) 

-259 

-256 

-285 

-300 

-297 

FD  Output  Speed(rpm) 

142 

137 

167 

181 

190 

FD  Input  Speed  (rpm) 

1433 

1435 

1750 

1900 

1900 

Pump  Speed  (rpm) 

2206 

2206 

2205 

2205 

2205 

Pump  P  Pressure(psi) 

1194 

1177 

1366 

1467 

1464 

Pump  S  Pressure(psi) 

343 

349 

348 

346 

34  4 

Pump  Control  Volt(V) 

9.1 

9.  i 

10.5 

11.2 

11.2 

Ambient  (op) 

82 

82 

62 

82 

92 

Temp  into  F.D.  (oP) 

166 

Temp  inside  F.D.(oF) 

194 

15 .35 . 00 

15.40.07 

15.45.03 

15.50.07 

15.55.03 

PD  Output  Power  (hp) 

-10 

-11 

-10 

-14 

-13 

Output  Torque(lb-ft) 

-296 

-299 

-297 

-324 

-315 

PD  Output  Speed(rpm) 

* 

187 

181 

222 

221 

PD  Input  Speed  (rpm) 

1901 

1896 

1896 

2327 

2315 

Pump  Speed  (rrm) 

2206 

2207 

2209 

2200 

2211 

Pump  F  Pressure (ps i ) 

1456 

1448 

1450 

1795 

1752 

Pump  S  Pressure(psi) 

343 

344 

343 

339 

336 

Pump  Control  Volt(V) 

11.2 

11.2 

11.2 

12.5 

12.5 

Ambient  (oP) 

82 

4x1 

00 

82 

32 

82 

Temp  into  ^.D.  (oP) 

164 

Temp  inside  F.D.(oP) 

184 

18 : 00 i 05 


FD  Output  Power  (hp)  -13 
Output  Torque(lb-ft)  -319 
FD  Output  Speed(rpm)  222 
FD  Input  Speed  (rpm)  2312 
Pump  Speed  (rpm)  2211 
Pump  P  Pressure (psi)  1739 
Pump  S  Pres3ure(psl>  337 
Pump  Control  Velt(V)  12.5 
Ambient  CoF)  82 


Temp  into  F.D.  <oF) 
Temp  inside  F.D.(oF) 


16.05.02 

16. 10.00 

^7.45.04 

07,50.03 

-14 

-9 

\  62 

/£s 

-317 

-272 

\770 

/ 76C 

235 

168 

\.4 

/  444 

2318 

1718 

isoK 

/  1904 

2212 

2215 

2160/ 

N.  2160 

1752 

1295 

«3 

\  443 

336 

342 

3073 

>3363 

12.5 

10.1 

/l0.6 

ro-6 

82 

81 

'  76 

166 

194 

4-33 


08.42.02 

08.50.05 

08.58.22 

09:00.01 

09.06.20 

FD  Output  Power  Chp) 

-3-4 

-29 

-33 

-31 

-29 

Output  Torque(lb-f t) 

-1633 

-1579 

-1608 

-1591 

-1548 

FO  Output  SpeedCrpnO 

108 

97 

107 

101 

39 

FD  Input  Speed  (ppm) 

1074 

1018 

1056 

1044 

999 

Pump  Speed  Crpm' 

2192 

2196 

2201 

2204 

2207 

Pump  P  Pre3Sure(osii 

2298 

2170 

2119 

2090 

2068 

Pump  S  PressureCpsi ) 

355 

342 

328 

327 

340 

Pump  Control  Vcll(V) 

7.2 

7.2 

7.4 

7.4 

7.3 

Ambient  CoF) 
Temp  into  P.0.  CoF) 
Temp  inside  F.D.CoF) 

69 

165 

155 

70 

71 

167 

170 

71 

72 

09.13:27 

09:18.22 

09.23.28 

09.28:23 

09:33:27 

FD  Output  Power  Chp) 

-36 

-35 

-33 

-33 

-34 

Output  TorqueClb-f t) 

-1647 

-1600 

-1517 

-1495 

-1486 

FD  Output  SpeedCrpm) 

114 

115 

114 

115 

120 

FD  Input  Speed  (rom) 

1171 

1186 

1194 

1201 

1203 

Pump  Speed  From) 

2207 

2207 

2205 

2208 

22C9 

Pump  P  Pressure(psi) 

2277 

2238 

2186 

2177 

2154 

Pump  S  PressureCpsi) 

340 

344 

343 

342 

344 

Pump  Control  VoltCV) 

7.8 

7.9 

7.8 

7.3 

7.8 

Ambient  (oF) 

72 

72 

72 

72 

72 

Temp  into  F.D.  CoF) 

166 

* 

Temp  inside  F.D.CoF) 

177 

09.38:25 

09.43.21 

09.48:23 

09.53.24 

09:58:27 

FD  Output  Power  Chp) 

-33 

-33 

-34 

-32 

-32 

Output  Torque(lb-f t) 

-1468 

-1468 

-1448 

-1453 

-1423 

FD  Output  SpeedCrpm) 

117 

118 

124 

117 

118 

FD  Input  Speed  (rpm) 

1206 

1210 

1211 

1211 

1211 

Pump  Speed  (rpm) 

2208 

2207 

2208 

2207 

2207 

Pump  P  PressureCpsi) 

2146 

2153 

2137 

2136 

2117 

Pump  S  PressureCpsi) 

343 

343 

345 

342 

345 

Pump  Control  VoltCV) 

7.8 

7.8 

7.8 

7.8 

7.  8 

Ambient  CoF) 

73 

73 

73 

73 

74 

Temp  into  F.D.  CoF)  167 

Temp  inside  F.D.CoF)  179 
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Test  Engineer:  Nadine  Bor 
Date:  09: 13: 84 
Find  Drive  S/N  2 
Run  No.  13 


10 i 07 i £5 

1 0 i 10 i 04 

1  Or  15. 05 

10.20rC0 

10.25.03 

FD  Output  Power  (hp? 

-34 

-32 

-30 

-32 

-31 

Output  TorpueCIfc-f t> 

-853 

-814 

-789 

-801 

-783 

FD  Output  Speed(rpm) 

211 

208 

202 

207 

208 

FD  Input  Speed  Crpm? 

2143 

2135 

2121 

2120 

21 15 

Pump  Speed  CrpnO 

2207 

2206 

2206 

2208 

2207 

Pump  F  Pressure(psi) 

2495 

2439 

2385 

2392 

2359 

Pump  S  PressureCpsiO 

339 

337 

ww  / 

335 

332 

Pump  Control  VoltCVO 

12.1 

12.0 

12.0 

12.0 

12.0 

Ambient  CoF) 

75 

74 

74 

74 

75 

Temp  i  r.  t  o  F  .  0 .  C  c  F  } 

169 

162 

Temp  inside  F.D. Co Fj 

194 

190 

10.30.04 

1C . 35 ■ 00 

10.40.04 

10:45:01 

10.5C.06 

FD  Output  Power  Chp5 

-31 

-31 

-31 

-31 

-30 

Output  .Torque(lb-f t3 

-782 

-796 

-792 

-7699 

-784 

FD  Output  SpeedCrpmO 

208 

203 

204 

209 

202 

FO  Input  Speed  CrpmO- 

*2179 

2112 

2112 

2112 

2111 

Pump  Speed  CrpmO 

2208 

2207 

2208 

2207 

2206 

Pump  P  PressureCpsiO 

2332 

2362 

2343 

2326 

2337 

Pump  S  PressureCpsiO 

337 

334 

336 

334 

334 

Pump  Control  VoltCV) 

12.0 

12.0 

12.0 

12.  0 

12.  0 

Ambient  (or) 

75 

75 

75 

75 

75 

Temp  into  F.D.  CoFO 

163 

Temp  inside  F.D.  CoFO 

190 

10.55.06 

11.00.05 

11.05.07 

11.10.02 

11.15.05 

FD  Output  Power  rhp) 

-32 

-32 

-31 

-32 

-32 

Output  T&roueClb-f tO 

-751 

-750 

-734 

-744 

-733 

FD  Output  SpeedCrpmO 

227 

2  2C 

223 

224 

229 

FD  Input  Speed  CrpmO 

2318 

2313 

2294 

2304 

2305 

Pump  Speed  CrpmO 

2206 

2207 

2207 

2207 

2207 

Pump  P  FressureCpsiO 

2522 

2469 

2438 

2440 

2418 

Pump  S  PressureCpsiO 

336 

325 

324 

326 

322 

Pump  Control  Volt (VO 

12.6 

12. 6 

12.6 

12.6 

12.6 

Ambient  CoFO 

76 

75 

76 

77 

i£I 

Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF? 


*  Input  Speed  Calculated 
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Test  Engineer:'  DAVID  RAYMOND 
Date:  89: 14: 84 

Final  Drive  S/N  2 

Run  No.  14 

10.41,22 

o 

* 

t-4 

'T 

O 

H 

1  0  i  42  :  1 1 

10:42,20 

10:42:39 

FO  Output  Power  Chp) 

0 

0 

0 

0 

0 

Output  Tor sue < lb-f t ) 

-14 

-14 

-14 

-11 

-14 

FO  Output  SpecdCrpm) 

0 

0 

0 

0 

0 

FD  Input  Speed  Crpm) 

0 

0 

0 

0 

0 

Pump  Speed  (rpm) 

0 

0 

0 

0 

0 

Pump  P  Pr essur e Cps i ) 

3239 

3249 

3244 

3242 

3250 

Pump  S  PressureCpsi) 

2479 

2479 

2479 

2479 

24"’9 

Pump  Control  VoltCV) 

0.1 

0.1 

0. 1 

0.1 

0.1 

Ambient  CoF) 
Temp  mte  F.D.  CoF) 
Temp  inside  F.D. CoF) 

77 

77 

76 

76 

76 

10,42:47 

10.43.05 

10.56=58 

11.00.06 

11:05:08 

FO  Output  Power  Chp) 

0 

0 

-0 

-0 

-90 

Output  Tor«jueClb-4t) 

-14 

-14 

-13 

-12 

-4727 

FO  Output  SpeeriCrpm) 

0 

0 

131 

145 

*101 

FD  Input  Speed  Crpir.) 

0 

0 

0 

0 

1067 

Pump  Speed  f rpm) 

0 

0 

2210 

2215 

2186 

Pump  P  PressureCpsi) 

3243 

3242 

510 

496 

4920 

Pump  S  PressureCpsi) 

2479 

2479 

421 

410 

338 

Pump  Control  VoltCV) 

0.1 

0.1 

0.1 

0.1 

7.2 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

76 

76 

77 

.  77 

78 

11.10:02 

11:15.05 

1 1:20.04 

11.25.07 

11.-30.-01 

FD  Output  Power  Chp) 

-77 

-90 

-94 

-93 

-88 

Output  TorqueClb-f t ) 

-3964 

-2349 

-2414 

-2327 

-2289 

FD  Output  SpeedCrpm) 

*101 

201 

205 

209 

202 

FD  Ir.put  Speed  Crpm) 

1095 

2051 

2061 

2061 

2067 

Fump  Speed  Crpm) 

2191 

2189 

2191 

2194 

2197 

Pumo  P  PressureCpsi) 

4063 

479C 

4926 

4885 

4725 

Pump  S  PressureCpsi) 

320 

296 

298 

301 

238 

Fump  Control  VoltCV) 

7.6 

12.8 

13.2 

13.  2 

13.2 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

78 

78 

79 

80 

81 

*  Output  Speed  Calculated 
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IAV10  RAYMOND 


Test  Engineer: 
Dale:  B9: 14: 64 
Final  Drive  S/N  2 
Run  No.  15 


12.55. 15 

1 3  j  0 0 1 00 

13:05.04 

13.10.06 

OJ 

U1 

o 

rD  Output  Power  Chp) 

0 

0 

-84 

-89 

-92 

Output  TorqueClb-f t) 

6 

7 

-3544 

-1515 

-1593 

PD  Output  Si-eed Cr run) 

0 

0 

287 

291 

304 

FD  Input  Speed  Crpm) 

0 

0 

3007 

3051 

3189 

Pump  Sored  Crpm) 

0 

2183 

2177 

21S0 

2198 

Pump  P  Pr es sure Cps x ) 

5 

438 

5625 

5815 

6051 

Pump  S  PresrureCpsi) 

3 

410 

323 

2S7 

249 

Pump  Control  VoItCV) 

0.5 

0.5 

13.9 

14.9 

15.4 

Ambient  CoF) 
Temp  into  F.D.  tor} 
Temp  inside  F.D. CoF) 

SI 

81 

81 

82 

82 

13.20:01 

13:25:04 

13:26.44 

13:31:47 

13:36:41 

FD  Output  Power  Chp) 

-60 

-91 

-92 

-CO 

-89 

Output  Tc-'^ueClb-f  t) 

-1737 

-2485 

-2465 

-2478 

-2397 

FD  Output  SpeeaCrpm) 

180 

193 

196 

196 

196 

FD  Input  Speed  Crpm} 

1833 

2014 

2051 

2051 

2053 

Pump  Speed  (rpm) 

2190 

2201 

2203 

2203 

2205 

Pump  P  PressureCpsi} 

3973 

4944 

5121 

5001 

4319 

Pump  5  Pressur  e  Cps  i  "> 

340 

300 

297 

307 

292 

Pump  Control  VoltCV) 

11.6 

12.9 

13. 1 

13. 1 

13.2 

Ambient  CoF) 

83 

82 

82 

S3 

32 

Temp  into  F.D.  CoF} 

Temp  inside  F.D. CoF) 

13:41:40 

13.46:44 

13:51 .44 

13.56.45 

14:00:06 

FD  Output  Power  Chp} 

-91 

-89 

-89 

-12 

-24 

Output  TorqueClb-f t) 

-2474 

-2429 

-2415 

-?84 

-683 

FD  Output  SpeedCrpml 

194 

193 

193 

219 

187 

FD  Input  Speed  Crpm) 

2030 

2025 

2054 

2294 

1931 

Pump  Speed  Crpm) 

2204 

2208 

2220 

2169 

2077 

Pump  P  PressureCpsi) 

4918 

4902 

4537 

1675 

2317 

Pump  S  PressureCpsi) 

300 

301 

279 

312 

351 

Pump  Control  VoltCV) 

13.2 

13.2 

13.3 

12.5 

12.5 

Ambient  CoF) 

82 

81 

81 

81 

81 

Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

14 : 05 . 06 

14.10:05 

14.15.04 

14:20:05 

14:25.01 

FD  Output  Power  Chp) 

-51 

-2 

-14 

41 

92 

Output  TorqueClb-f t) 

-1648 

-45 

-247 

426 

1045 

FD  Output  SpeedCrpm) 

194 

227 

298 

506 

462 

FD  Input  Speed  Crpm) 

2034 

2375 

1391 

2265 

2071 

Pump  Speed  Crpm) 

2266 

2300 

2337 

2282 

2277 

Pump  P  PressureCpsi) 

1970 

1016 

904 

391 

376 

Pump  S  PreisureCpsl ) 

328 

342 

349 

3355 

4068 

Pump  Control  VoltCV) 

12.6 

12.1 

10.6 

13.5 

13.5 

Ambient  CoF) 

Temp  into  F.D.  CoF) 

31 

81 

81 

81 

81 

Temp  inside  r.O.(oD 


FO  Output  Power  Chp) 
Output  Torque<lb-f t) 
FD  Output  Soeed(rpm) 
FD  Input  Speed  Crpmj 
Pump  Speed  Crpmi 
rump  r  Pres  sure Cps i ) 
Pump  S  Pres  sure  Ops i ) 
Pump  Control  VoltOV} 
Ambient  (0F2 
Temp  into  F.D.  CoF) 
Temp  inside  F.D.(oF) 


14  <  30 1 07 
89 
1038 
448 
2010 
227« 
371 
■4055 
13.6 
61 


1 4  1 35  s  05 
89 
1038 
449 
2010 
2280 
359 
4041 
13.8 
81 


1 4 ( 36 i 05 
90 

1061 

446 

1999 

2281 

363 

4042 

13.9 

SJ 


14  »38i  0.2 
87 
1031 
442 
1981 
2281 
366 
4027 
13.9 
8! 


1 4  s  40 i 06 
-6 
-2809 
10 
"7 

2315 

473 

391 

-0.0 

SI 
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lest  Engineer:  OMflD  RAYMOND 
Dote:  09: 17: 84  \ 

Final  frive  S/N  2 
Run  No.  16 


09 t 39 i 21 

09-40.04 

09.45.05 

09.50.05 

10.11 .48 

FD  Output  Power  Chp) 

0 

0 

0 

0 

0 

Output  TorqueClb-f t) 

-28 

-28 

-28 

-29 

- 1  3 

FD  Output  Sp*edCrpm) 

0 

0 

0 

0 

0 

FD  ii.put  Speed  Crpm) 

0 

0 

0 

0 

0 

Pump  Speed  (rom) 

0 

0 

2206 

2217 

0 

Pvmp  P  PressureCpsi) 

3245 

3245 

3781 

495 

10 

rump  S  PressureCpsi) 

2430 

2481 

2905 

407 

7 

Pump  Control  VoltCV) 

0.0 

O.C 

-0.0 

0.0 

-o.  r 

Ambient  CoF) 
Temp  Into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

74 

74 

74 

74 

76 

10:15.03 

10.25.53 

10.30.03 

10.35.05 

10:40.02 

FD  Output  Power  Chp.) 

0 

0 

0 

C 

0 

Output  TorqueClb-f t) 

-15 

-32 

-  44 

-14 

-17 

FD  Output  SpeedCrpm) 

0 

0 

0 

0 

C 

FD  Input  Speed  Crpm) 

0 

0 

0 

0 

0 

PumD  Speed  Crpm) 

2198 

2216 

1103 

0 

0 

Pump  P  PressureCpsi) 

513 

509 

439 

7 

7 

Pump  S  PressureCpsi) 

423 

419 

364 

6 

7 

Pump  Control  VoltCV) 

-0.0 

-0.  0 

-0.0 

-0.0 

-0.0 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  T.D.CoF) 

76 

76 

76 

77 

* 

77 

10.45.00 

10.50.04 

10.55.00 

14.05.24 

14.15:04 

FD  Output  Power  Chp) 

0 

0 

0 

0 

0 

Output  TorqueClb-f t) 

-18 

2 

4 

5 

5 

FD  Output  SpeedCrpm) 

0 

0 

0 

0 

0 

FD  Input  Speed  Cmm) 

0 

0 

0 

0 

0 

Pump  Speed  Crpm) 

0 

2223 

0 

0 

2206 

Pump  p  PressureCpsi) 

9 

499 

8 

8 

489 

Pump  S  Pressure Cpsi ) 

6 

412 

6 

5 

4C3 

Pump  Control  VoltCV) 

-C.0 

-0.0 

-0.0 

-C.0 

-0.0 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

78 

78 

78 

84 

e4 

14:15.08 

14.20.05 

1 4  *50  1 37 

14.51,57 

14.44 .59 

FD  Output  Power  Chp) 

9 

0 

* 

V 

0 

0 

Output  TorqueClb-f t) 

227 

-14 

-0 

_  4 

X 

-1 

FD  Output  SpeedCrpm) 

215 

0 

.  0 

0 

0 

FD  Input  Speed  Crpm) 

2248 

0 

0 

0 

0 

Pump  Speed  Crpm) 

2197 

2217 

0 

0 

0 

Pump  P  PressureCpsi) 

410 

467 

7 

8 

9 

Pump  S  Pressure (pal ) 

1492 

387 

3 

3 

3 

Pump  Control  VoltCV) 

12.2 

-0.0 

-0.0 

-0.0 

-0.0 

Ambient  CoF; 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

84 

85 

85 

86 

85 

4-39 


lest  tngineera  Nadine  barr 

Date:  89: 18: 84  \ 

Final  Drive  S/N  2 
Run  Na  17 


13.08.07 

13:10:01 

13.15.03 

13:20.00 

13.25.03 

FD  Output  Power  Chp) 

0 

0 

0 

-ie 

-16 

Output  TorqueClb-f t) 

11 

11 

38 

-325 

-318 

FD  Output  SpeedCrpm) 

0 

0 

0 

260 

25G 

FO  Input  Speed  Crpm) 

0 

0 

0 

1164 

1  14S 

Pump  Speed  (rpm) 

0 

423 

2211 

2200 

2204 

Pump  P  PressureCpsi ) 

10 

397 

491 

19S5 

1864 

Pump  S  Pressur e Cps i > 

6 

330 

408 

375 

374 

Pump  Control  VoltCV) 

-0.0 

-0.0 

0.1 

7.2 

7.2 

Ambtont  CoF) 
Temp  into  F.D.  Co F) 
Temp  inside  F.D. CoF) 

34 

84 

85 

86 

166 

177 

66 

13 .30 : 02 

13.35.06 

13:40:01 

13.45:04 

13:50:08 

FD  Output  Power  Chp) 

-16 

-19 

-18 

-31 

-30 

Output  TorqueClb-f t) 

-317 

-329 

-332 

-3SS 

-39C 

FD  Output  SpeedCrpm) 

260 

297 

292 

409 

408 

FD  Input  Speed  Crpm) 

1167 

1331 

1308 

1833 

1828 

Pump  Speed  Crpm) 

2207 

2207 

2211 

2204 

2207 

Pump  P  PressureCpsi) 

1839 

2037 

2004 

2 828 

2774 

Pump  S  PressureCpsi) 

373 

366 

369 

362 

362 

Pump  Control  VoltCV) 

7.5 

8.2 

8.2 

10.5 

10.5 

Ambient  CoF) 

87 

87 

87 

88 

88 

Temp  into  F.D.  CoF) 

164 

* 

Temp  inside  F.D. CoF) 

181 

13.55.07 

14.00.03 

14:05:05 

14.10.06 

14:15.00 

FD  Output  Power  Chp) 

-41 

-19 

-19 

-28 

-29 

Output  ToroueClb-f t) 

-434 

-317 

-316 

-369 

-371 

FD  Output  SpeedCrpm) 

498 

307 

309 

405 

404 

FD  Input  Speed  Crpm) 

2229 

1377 

1385 

1813 

1810 

Fump  Spiked  Crpm) 

2204 

2215 

2217 

2213 

2212 

Fump  P  f*-essureCpsi) 

3698 

1969 

1983 

2645 

2627 

Pump  S  PressureCpsi) 

360 

365 

365 

364 

360 

Pump  Control  VoltCV) 

11.8 

8 . 3 

8.3 

10.4 

10.4 

Ambient  CoF) 

88 

88 

88 

88 

89 

Temp  in  :o  F.D.  CoF)  165 


Temp  inside  F.D.  CcF)  189 


14,20.00 

14.25.03 

14:29,20 

<^9:48.01 

09.52:19 

FD  Output  Power  Chp) 

-11 

-14 

0 

\  0 

/o 

Output  TorqueClb-f t) 

-231 

-287 

-7 

\  16 

/  16 

FD  Output  SpeedCrpm) 

253 

261 

0 

\o 

/  0 

FD  Input  Speed  Crpm) 

1130 

1171 

0 

\ 

/  C 

Pump  Speed  Crpm) 

2219 

2222 

0 

oN 

A  0 

Puma  P  PressureCpsi) 

1659 

1639 

10 

5/ 

’  £ 

Pump  S  PressureCpsi) 

363 

364 

5 

y 

\  4 

Pump  Control  VoltCV) 

7.0 

7.0 

-0.0 

-OC0 

Vo 

Ambient  CoF) 

88 

89 

39 

/ 

78 

Temp  into  F.O.  CoF) 

161 

Temp  inside  F.O. CoF) 

180 

4-40 


Test  Engines*  NAG 
Dote:  09: 19: 8f 
Final  fl-ive  S/N  2 
Rui  No.  18 

FD  Output  Power 
Output  TorqueCl 
FD  Output  Speed 
FD  inrut  Speed 
Pump  Speed 
Pump  P  Pressure 
Pump  S  Pressure 
Pump  Control  Vo 
Ambient 

Temp  into  P.D. 
Temp  inside  F.D 


NADINE  BARR 


ChpO 
b-f  tO 
irpm) 
C  r  pm) 
CrpmO 
CpsiO 
Cps  i 0 
1 1  (V) 
CoFO 
Cor  0 
.  CoF? 


08 : IS i 55 
0 

-14 

0 


08i 17 i 05 
0 


C8 i 20 i OS 
0 

-14 

0 

0 

0 


08; 25. 05 
0 

-14 

0 

C 

2221 

523 

430 

-0.0 

73 


!«3C:07 

91 

1299 

375 

1CD2 

2191 

465 

474S 

9.8 

74 


FD  Output  Power  ChpO 
Cu t du t  Torque<lb-f tO 
FD  Output  SpeedCrpm) 
FD  Input  Speed  CrpmO 
Pump  Speed  CrpmO 
Pump  P  PressureCpsiO 
Pump  S  PressureCpsiO 
Pump  Control  VoltCVO 
Ambient  CaFj 
Temp  into  F.O.  CoFO 
Temp  inside  F.D. CoFO 


08, 35 .04 

08 » 40 : 0  a 

08 1 45  »  09 

08.-50:06 

03:55:03 

88 

91 

87 

91 

14 

1232 

1241 

1524 

1623 

281 

375 

385 

301 

294 

257 

1581 

1723 

1349 

1321 

1151 

2194 

2194 

2197 

2199 

2222 

461 

450 

452 

4  45 

455 

4479 

4597 

4158 

3986 

1437 

10.2 

10.8 

9.0 

9.  0 

7.  4 

75 

164 

196 

76 

75 

75 

♦165 

187 

76 

FD  Output  Power  ChpO 
Output  Tore  ie Clb-f tO 
FD  Output  Speed CrpmO 
FD  Input  Speed  CrpmO 
Pump  Speed  CrpmO 
Pump  P  PressureCpsiO 
Pump  S  PressureCpsiO 
Pump  Control  VoltCVO 
Ambient  CoFO 
Temp  ir.  to  F.D.  CoFO 
Temp  inside  F.D. CoFO 


FD  Output  Power  ChpO 
Output  Tore'.eClb-F tO 
FD  Output  fpeedCrpmO 
FO  Input  Speed  Crpm) 
Pump  Speed  CrpmO 
Pump  F  PressureCpsi 0 
Pump  S  PressureCpsiO 
Pump  Control  VoltCVO 
Ambient  CoFO 
Temp  into  F.D.  CoFO 
Temp  inside  F.D.CoF) 


09:00:07 

09:05: 05 

09:10:08 

09:15:01 

09:20:01 

14 

40 

11 

11 

0 

281 

419 

245 

256 

4 

258 

502 

231 

233 

0 

1155 

2248 

1036 

1045 

0 

2225 

2211 

2232 

2229 

2238 

455 

456 

459 

459 

496 

1460 

3273 

1268 

1343 

4C8 

7.4 

12.2 

7.0 

7.  0 

-0.0 

76 

77 

77 

77 

77 

—  — 

160 

218 

190 

09:25:03 

09:30:08 

09:35:02 

09:40:05 

09:45:02 

64 

63 

-57 

-16 

0 

1725 

1716 

-1544 

-783 

-16 

195 

193 

194 

109 

0 

2037 

2021 

2030 

623 

0 

2213 

2213 

2215 

2293 

2121 

457 

449 

3434 

7423 

681 

3000 

2963 

377 

348 

386 

11.4 

11.4 

12.3 

12.8 

0.3 

78 

78 

78 

78 

79 

Test  Enqineerc  NADINE  BARR 
Dots:  89: 19: 

Final  OHve  S/N  2 

Run  No.  19 

1  »  v*  ■  —  '  • 

T 

13. 31 i 19 

13:35.07 

13.40.05 

13:45:01 

14,46.12 

FD  Output  Power  Chp) 

0 

17 

16 

0 

-2S 

Output  Tor q-e ( 1 b- F t ) 

-11 

289 

289 

-16 

-360 

FD  Output  Speed(rpm) 

0 

308 

290 

C 

4  04 

FD  Input  Speed  Crpm) 

0 

1380 

1301 

0 

1811 

Pump  Speed  Crpm) 

2232 

2217 

2223 

0 

2198 

Pump  °  PressureCpsi ) 

“62 

706 

702 

226 

3515 

Fumo  S  Pressure(psi) 

455 

2598 

2081 

i 

409 

Pump  Control  Volt  CV) 

o 

o 

1 

7.9 

7.9 

-0.  0 

9.5 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

80 

81 

148 

173 

81 

81 

82 

14:50.03 

14.55.06 

15:00.00 

15:05:06 

15:10:03 

FD  Output  Power  Chp) 

-96 

-S6 

-92 

-89 

-S3 

Output  Torqu*e  Clb-f  t) 

-1253 

-1211 

-1204 

-1212 

-1206 

FD  Output  SpeeaCrpm) 

403 

371 

402 

336 

407 

FD  Input  Speed  Crpm) 

1807 

1664 

1802 

1729 

1821 

Pump  Speed  Crpm) 

2194 

2199 

2199 

2201 

2266 

Pump  P  PressureCpsi) 

6151 

5318 

5716 

5420 

5616 

Pump  5  PressureCpsi) 

372 

366 

363 

350 

357 

Pump  Control  VoltCV) 

10. S 

10.6 

16.6 

21.0 

25.6 

Ambient  CoF) 

82 

82 

82 

CM 
w  ± 

81 

Temp  into  F.D.  CoF) 

170 

• 

Temp  inside  F.D. CoF) 

205 

15:15.03 


FD  Output  Power  Chp)  -88 
Output  TorqueClb-f t)  -968 
FD  Output  SpeedCrpm)  479 
FD  Input  Soeed  Crpm)  2179 
Pump  Speed  Crpm)  2265 
Pump  P  Pressure (pax)  7315 
Pump  S  PressureCpsi)  252 
Fump  Control  VoltCV)  15.9 
Ambient  CoF)  81 
Temp  into  F.D.  CoF) 


Temp  inside  F.D. CoF) 


4-42 


* 


c 

:  Ifcdine 


7  ~ 1  nr 


Test  Engineer 
Date:  09: 20: 84 
Final  Drive  S/N  2 
Run  No.  20 


Barr 


09:06:25 

09:10:05 

09.15. 05 

09.20.04 

C9.54.37 

FD  Output  Power  Chp) 

-77 

-61 

-62 

-61 

-64 

Output  Torque C lb-f 1 > 

-642 

-  591 

-606 

-594 

- 1853 

rr>  Output  SpceaCrpm) 

634 

544 

539 

543 

131 

FD  Input  Soeed  Crpm) 

2S  18 

2434 

2417 

2435 

1890 

Pump  Speed  Crpm) 

2391 

2416 

2418 

24 11 

p-5  nc 

C.  w.  v  w 

Pump  ?  P-essureCpsj ) 

7564 

4699 

4540 

5154 

3509 

Pump  S  Pressure Cpsi  ) 

370 

387 

364 

398 

383 

Pump  Control  VoitCV) 

12.8 

11.6 

12.8 

13.4 

10.1 

Ambient  CoF) 

66 

67 

66 

67 

67 

Temp  into  F. 0.  C oF ) 

165 

Temp  inside  F.D. CoF) 

225 

10*00:07 

10*05:02 

10.10.05 

10:15.03 

10:20:08 

FD  Output  Power  Chou 

-65 

-63 

-63 

-63 

-62 

Output  Torque Clb-ft) 

-1880 

-1824 

-1631 

-1820 

-1807 

FD  Output  SpeedCrpm) 

181 

182 

182 

181 

181 

FO  Input  Speed  Crpm) 

1892 

1911 

1902 

1901 

1893 

Pump  Speed  Crpm) 

2206 

2206 

2206 

2206 

2205 

Pump  P  PressureCpsi) 

3588 

3594 

3566 

3530 

3517 

Pump  S  PressureCpsi) 

383 

382 

380 

378 

380 

Pump  Control  VoitCV) 

10.1 

10.1 

10  1 

10.  1 

10.1 

Ambient  CoF) 

68 

66 

68 

68 

68 

Temp  into  F.D.  CoF) 

165 

* 

Temp  inside  F.D. CoF) 

191 

10:25*00 

10.30:01 

10.35.02 

10.40.02 

10.45:06 

FD  Output  Power  Chp) 

-62 

-62 

-90 

-92 

-91 

Output  Torque C 1 b- f t ) 

-  i819 

-180C 

-2803 

-2900 

-2884 

FD  Output  SpeedCrpm) 

180 

108 

169 

166 

166 

FO  Input  Speed  Crpm) 

1882 

1882 

1775 

1744 

1 737 

Pump  Speed  Crpm) 

2208 

2209 

2139 

2200 

2206 

Pump  P  PressureCpsi) 

3545 

34  79 

4754 

4863 

4793 

Pump  S  PressureCpsi ) 

378 

379 

373 

372 

367 

Pump  Control  VoitCV) 

10.1 

10.1 

10.1 

10.1 

10.1 

Ambient  CoF) 

68 

69 

69 

68 

69 

Temp  into  F.D.  CoF) 

167 

Temp  inside  F.D. CoF) 

192 

10:50:01 

10:55.04 

11.00.06 

11.05.06 

11.10.01 

FD  Output  rower  Chp) 

-23 

-92 

-92 

-122 

-122 

Output  TorqueClb-f t) 

-2358 

-2940 

-2931 

-4248 

-4295 

FD  Output  S&eedCrpm) 

165 

165 

165 

151 

149 

FD  Input  Speed  Crpm) 

1726 

1727 

1726 

1533 

1563 

Pump  Speed  Crpm) 

2203 

2203 

2204 

2196 

2193 

Pump  P  PressureCpsi) 

4825 

4812 

4809 

6321 

6265 

Pump  S  PressureCpsi) 

367 

371 

372 

352 

355 

Pump  Control  VoitCV) 

10.1 

10.1 

10.1 

10.1 

10. 1 

Ambient  CoF) 

69 

67 

68 

66 

68 

Temp  into  F.D.  CoF) 

168 

Temp  inside  F.D. CoF) 

197 

4-43 


Date  >  09; 20 : 34 


1 1 i 15 i 03  11 


FD  Output  Power  Chp)  -121 
Output  ToroueC lb-f t }  -4322 
FD  Output  SpeedCrpm}  148 
FD  Input  Speed  Crpm!  IS^S 
c:imp  Speed  Crpm)  2195 
Pump  P  PresaureCpsi)  6233 
Pump  S  Pressur e Cps i 5  356 
Pump  Control  VoltCVj  10.1 
Ambient  CoF}  67 
Temp  into  F.D.  Co F)  161 
Temp  inside  F.D.Cori  196 

11:33)21  11 

FD  Output  Power  Chp}  -125 
Output  TorqueClb-ft)  -1541 
FD  Output  SpeedCrpm)  425 
FD  Input  Speed  Crpm)  1906 
Fump  Spied  Crpm}  2460 
Pump  P  PressureCpsi}  6745 
Pump  S  PressureCps l }  336 
Pump  Control  VoltCV)  10.6 
Ambient  CoF)  68 
Temp  into  F.D.  CoF) 

Temp  inside  F.O.CoF) 


20:04 

11:25:01 

11:30:00 

11:32:04 

-124 

-63 

-126 

-123 

-4470 

-544 

-1549 

- 1516 

146 

612 

428 

426 

1526 

2743 

1917 

1903 

£193 

2450 

2459 

2453 

6423 

7660 

6824 

6738 

352 

272 

34  1 

352 

10.1 

23.  4 

10.6 

10.6 

68 

68 

68 

66 

:  35 : 06 

11:36:06 

M* 

O 

O 

o 

11:45:00 

-122 

-120 

0 

0 

-1523 

-1433 

0 

0 

421 

440 

0 

0 

1884 

2003 

0 

0 

2481 

2472 

0 

c 

6590 

5642 

0 

0 

344 

352 

0 

0 

10.6 

10.6 

0.0 

0.0 

69 

69 

0 

c 

m 


Wk 

'  r  v 

ijp  yr* 

Test  Engineer:  Nadine  Barr 
Date:  09: 20: 84 

Final  [Vive  S/N  2 

Run  No.  21 

11.28:03 

12.30:00 

12.31.08 

12:35.03 

12.37.01 

FD  Output  Power  Chp) 

-20 

-28 

-37 

-32 

-32 

Output  ToraueClb-ft) 

-32S 

-417 

-5J7 

-431 

-429 

FD  Output  Speed ( rpmj 

328 

357 

371 

393 

393 

FD  Input  Soeeo  irpm"> 

1462 

1600 

1663 

1760 

1759 

Pump  Speed  CrpmJ 

2221 

2215 

2212 

2206 

2210 

Pump  P  Pr essure tps l 5 

2311 

2782 

2997 

2938 

2920 

Pump  S  Pressure Cps i 3 

390 

390 

3S5 

360 

tar 

WV  V 

Pump  Control  VoltCV) 

8.1 

8.8 

9. 1 

9.5 

9.5 

Ambient  CoF) 

69 

69 

69 

63 

69 

Temp  into  F.p.  <oF3 
Temp  inside  F.D.CoFl 

12:40:02 

12:45.01 

12:50.00 

12.55.06 

13.00.08 

FD  Output  Power  Chp) 

-31 

-32 

-33 

•32 

-31 

Output  TorqueC lb-f t ) 

-420 

-378 

_  70C 
w  — >0 

-381 

-368 

FD  Output  SpeedCrpm? 

391 

445 

442 

44  0 

439 

FD  Input  Speed  Crpm) 

1752 

1993 

1978 

1971 

1965 

Pump  Speed  Crpm3 

2211 

2207 

£208 

2211 

2210 

Pump  P  Pressure Cpsl 3 

0 

3245 

3180 

3124 

3123 

Pump  S  PressureCpsi3 

383 

392 

381 

373 

377 

Pu.r.p  Control  VoitCV) 

9.5 

10.4 

10.4 

10.4 

10.4 

Ambient  <oFi 

88 

68 

69 

70 

70 

Temp  into  F.D.  CoF3 

167 

Temp  inside  F.D.CcF3 

209 

_ 

13:05:02 

13.10.02 

13.15.05 

13,20.04 

13,26.04 

FD  Output  Power  Chp3 

-31 

-30 

-30 

-31 

-31 

Output  Torque ( lb-f t3 

-371 

-360 

-363 

-367 

-369 

FD  Output  SpeedCrp»3 

437 

437 

438 

438 

438 

FD  Input  Speed  Crpm3 

1960 

1956 

1962 

1963 

1563 

Pump  Speed  vrpm) 

2211 

2210 

2212 

2213 

2214 

Puir.r  P  Pressure(psi) 

3040 

3065 

3056 

3086 

o  05o 

Pump  S  Pres3ure(psi3 

376 

331 

376 

385 

379 

Pump ‘Control  VoltCVJ 

10.3 

10.3 

10.3 

10.3 

10.3 

Ambient  CoF3 

71 

71 

71 

69 

71 

Temp  into  F.D.  CoF3 

164 

Temp  inside  F.D.CoFi 

206 
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feflIMM  M  BN  HKM 

- - r 

!  Test  Engineer:  fadine  Barr 

Dote:  09:22:84 

Final  Drive  S/N  2 

1  Run  No.  22 

14  > 15,  01 

14,16.45 

14.16.4S 

14.20.00 

14,25.02 

y 

j  FD  Output  Power  Chp) 

-21 

-30 

-29 

-29 

-61 

,  Output  Tor que( 1 b-f t) 

-259 

-375 

-367 

-363 

-816 

FD  Output  SpeedCrpm) 

435 

426 

419 

416 

390 

FD  Input  Speed  Crpm) 

1939 

1903 

1875 

1866 

17^2 

Pump  Speed  Crpm'- 

2269 

2271 

2273 

2275 

2269 

►  Pump  P  Pr essure Cps i ) 

3064 

3091 

2956 

2915 

4  088 

Pump  S  PressureCpsi) 

393 

388 

389 

390 

380 

Pump  Control  VoltCV) 

9.5 

9.5 

9.5 

9. 5 

? .  5 

Amo  lent  CoF) 

75 

75 

76 

76 

76 

(  Temp  into  F.D.  CoF) 

170 

L  Temp  inside  F.D. CoF) 

207 

14.30.04 

14.35:05 

-ft. 

O 

O 

00 

14.45,04 

14.50,06 

•  FD  Output  Power  Chp) 

-SO 

-59 

-60 

-62 

-58 

.  Output  TorqueClb-f t) 

-827 

-815 

-831 

-767 

-720 

FD  Output  SpeedCrpm) 

382 

381 

378 

426 

425 

FD  Input  Speed  Crpm) 

1711 

1699 

1687 

1902 

1902 

‘  Pump  Speed  Crpm) 

2271 

2276 

2279 

2279 

2285 

Pump  P  PressureCpsi) 

3942 

3852 

3912 

4205 

4091 

Pump  3  PressureCpsi) 

372 

376 

373 

371 

368 

Pump  Control  VoltCV) 

9.5 

9.5 

9.5 

10.4 

1C. 4 

Ambient  CoF) 

76 

76 

76 

76 

77 

Temp  into  F.D.  CoF) 

175 

165 

Temp  inside  F.D. CoF) 

207 

207 

_ 

14,55.07 

15.00,03 

15,05.05 

15,10,04 

15,15.07 

FD  Output  Power  Chp) 

-59 

-59 

-59 

-61 

-60 

Output  ToraueCIb-ft) 

-738 

-734 

-726 

-759 

-743 

FD  Output  SpeedCrpm) 

423 

422 

424 

425 

424 

- 

FD  Input  Speed  Crpm) 

1896 

1892 

1895 

1893 

1900 

Pump  Soeed  Crpm) 

2288 

2290 

2293 

2234 

2296 

Pump  P  Pressure Cps i ) 

4135 

4095 

4070 

4164 

4131 

Pump  S  PressureCpsi) 

367 

372 

374 

371 

370 

Pump  Control  VoltCV) 

10.4 

10.4 

10.4 

10.4 

10.4 

Ambient  CoF) 

77 

77 

77 

77 

77 

Temp  into  F.D.  CoF) 

165 

164 

Temp  insiae  F.D. CoF) 

208 

220 

15.20.01 

15.25.04 

15,30:08 

15,35,04 

15:40,07 

FD  Output  Power  Chp) 

-61 

-63 

-63 

-61 

-62 

Output  TorqueClb-f t) 

-643 

-751 

-749 

-733 

-732 

FD  Output  SpcedCrpn.) 

498 

439 

440 

440 

442 

FD  Input  Speed  (rpm) 

2233 

1967 

1969 

1971 

1976 

Pump  Speed  (rpm) 

2292 

2297 

2299 

2301 

2300 

Pump  P  PressureCpsi) 

4700 

4329 

4310 

4282 

4284 

Pump  S  PressureCpsi) 

362 

365 

369 

366 

370 

Pump  Control  VoltCV) 

11.4 

10.5 

10.5 

10.5 

1C. 5 

Ambient  CoF) 

77 

77 

77 

77 

78 

Temp  into  F.D.  CoF) 

166 

Temp  inside  F.D. CoF) 

213 

; 
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• 

* 

lest  tngineer:  Nadine  borr 

Dote:  09: 25: 84 

Final  Drive  S/N  2 

Run  No.  23 

08:49:09 

03:50:06 

rs 

OJ 

CD 

in 

CO 

o 

09:00:05 

09:05.16 

FD  Output  Power  Chp) 

-18 

-8 

-55 

-65 

-60 

Output  TorqueC lb-f t ) 

-1015 

-  295 

-1034 

-1015 

-1001 

FD  Puiput  SpeedCrpm) 

£25 

333 

326 

336 

315 

FD  Input  Speed  (rp.n) 

972 

1399 

1459 

1495 

1435 

Pump  Speed  (rpm) 

2164 

2155 

2155 

2157 

2162 

Pump  P  Pressure  Cpsi  ) 

2633 

2824 

4113 

4002 

3353 

Pump  S  Pressure(psi) 

403 

400 

384 

382 

376 

Pump  Control  VoltCV) 

6.4 

7.4 

8.5 

S.5 

8.5 

Ambient  Co FI 

69 

69 

70 

70 

71 

Temp  into  F.D.  CoF) 

167 

Temp  inside  F.D. CoF) 

193 

09 i 10 : 04 

09:15:05 

09:20:01 

09.25.03 

09 : 30 : 05 

FO  Output  Power  (bp) 

-58 

-117 

-116 

-74 

18 

Output  Torcue<lb-ft) 

-975 

-2091 

-2240 

-1395 

364 

FO  Output  SpeedCrpm) 

*310 

*294 

277 

277 

263 

FD  Input  Speed  Crpm) 

1389 

1315 

1188 

1241 

1167 

Pump  Speed  (rpm) 

2166 

2152 

2153 

2166 

2178 

Pump  P  Pressure Cpsi ) 

3773 

6087 

6211 

4140 

1495 

Pump  S  PressureCosi J 

378 

361 

359 

363 

364 

Pump  Control  Volt(V) 

6.5 

8.5 

8.5 

8.5 

7.6 

Ambient  CoF) 

72 

72 

73 

73 

74 

Temp  into  F.D.  CoF) 

Temp  inside  F.D.(oF) 

09:35:03 

09:40.02 

09:45:00 

09:50:03 

09,55:03 

FO  Output  Power  Chp? 

0 

20 

21 

21 

23 

Cutput  TorqueClb- f t) 

1546 

338 

338 

327 

341 

FO  Output  SpeedCrpm) 

C 

317 

327 

332 

359 

FD  Input  Speed  (rpm) 

0 

1424 

1458 

1490 

1500 

Pumo  Speed  (rpm) 

2199 

2182 

2185 

2185 

2185 

Pump  P  Pressu re Cps i ) 

889 

447 

458 

456 

453 

Pump  S  Pressure Cps i ) 

362 

1719 

1750 

1791 

1820 

Pump  Control  VoltCV) 

-C.  0 

9. 1 

9. 1 

9.1 

9. 1 

Ambient  CoF> 

74 

73 

73 

73 

73 

Temp  into  F.D.  CoF) 

Temp  inside  F.D.C oF) 

10:00:00 

10:05:01 

10.10:02 

10.15:02 

10.20:03 

FD  Output  Power  (hp) 

29 

30 

36 

26 

27 

Output  TorqueC lb-f t) 

358 

368 

395 

349 

347 

FD  Output  SpeedCrpm) 

425 

428 

474 

388 

410 

FD  Input  Speed  (rpm) 

1821 

1912 

2117 

1740 

1740 

Pump  Speed  Crpm) 

2181 

2182 

2181 

2185 

2181 

Pump  P  PressureCosi) 

*455 

449 

464 

451 

452 

Pump  S  PressureCpsi) 

2 321 

2498 

2867 

2137 

2123 

Pump  Control  VoltCV) 

10.6 

11.0 

11.7 

10.0 

10.0 

Ambient  CoF) 

74 

74 

75 

74 

75 

Temp  into  F.D.  CoF) 

166 

Temp  inside  F.D. CoF) 

228 

*  Input  Speed  Calculated 

4-47 

aw  ' -  - - 

I 

j r 

(T  W 

Fag? 

Date.09:26:€^ 

10  1 25  t  01 

1 0 i 30 i 03 

1 0 i 35 i 05 

10:00.0c  10 

4h 

U1 

o 

o 

FD  Outrut  Power  Chp) 

25 

27 

4 

6 

10 

Output  TorqueClb-ft) 

342 

350 

195 

257 

2~& 

FD  Output  SpeedCrpm) 

399 

409 

113 

130 

194 

FD  Input  Speed  irpm'j 

1743 

1748 

1192 

*1362 

*2032 

Pump  Sneed  Crpm) 

2182 

2195 

2193 

£1?1 

2190 

rump  P  PressureCpsi) 

455 

453 

n&4 

467 

4  65 

Pump  S  PressureCpsi) 

2128 

2159 

733 

1219 

1257 

Pump  Control  VoltCV) 

10.0 

10.0 

7.8 

11.3 

11.3 

Ambient  CoF' 

75 

75 

75 

75 

75 

Temp  into  F.D.  to r) 

163 

Temp  inside  F.D.CoF) 

182 

10.50:01 

10:55.04 

11.00:01 

11.05:01 

11:10,02 

FD  Output  Power  Chp) 

11 

89 

92 

42 

95 

Output  Torque C lb-f t) 

274 

1029 

1197 

95  S 

1808 

FD  Output  SpeedCrpm) 

209 

424 

405 

303 

275 

FD  Input  Speed  Crpm) 

2177 

1901 

1813 

1353 

1233 

Pump  Speed  Crpm) 

2189 

2167 

2167 

2179 

2169 

Pump  P  Pressure Cps i ) 

458 

444 

454 

451 

433 

Pump  S  PressureCpsi) 

1240 

4653 

4029 

2824 

4254 

Pump  Control  VoltCV) 

11.3 

11.5 

11.5 

8.5 

8.9 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D.CoF) 

75 

75 

76 

162 

215 

76 

76 

11:15.03 

11.19.06 

.•5:10.02 

11:19:15 

11:20,05 

FD  Output  Power  Chp) 

93 

90 

-1 

89 

34 

Output  TorqueClb-f t) 

1738 

663 

-21 

859 

423 

FD  Output  Soeedurpm) 

282 

546 

233 

546 

419 

FD  Input  Speed  Crpm) 

1264 

2441 

2445 

2444 

1871 

Pump  Speed  Crpm) 

2169 

2210 

2210 

2210 

2232 

Pump  P  PressureCpsi) 

449 

419 

424 

415 

44  0 

Pump  S  PressureCpsi) 

4176 

5745 

5736 

5687 

2832 

Pump  Control  VoltCV) 

8.3 

13.9 

13.9 

13.9 

11.1 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D.CoF) 

76 

76 

76 

76 

76 

FD  Output  Power  Chp) 

11:25,03 

29 

11,30.05 

82 

11.35:01 

0 

11.35:39 

0 

12,30.01 

0 

Output  TorqueClb-f t) 

384 

1260 

16 

15 

1 

FD  Output  SpeedCrpm) 

403 

384 

0 

0 

0 

FD  Input  Speed  Crpm) 

1807 

1680 

0 

0 

0 

Pump  Speed  Crpm) 

2235 

2224 

0 

0 

0 

Pump  P  PressureCpsi) 

448 

441 

8 

5 

-0 

Pump  S  PressureCpsi) 

2253 

4268 

6 

8 

0 

Pump  Control  VoltCV) 

10.4 

10.4 

-0.0 

-0.0 

0.0 

Ambient  CoF) 

76 

76 

76 

76 

81 

Temp  into  F.D.  CoF)  160 

Temp  inside  F.D.CoF)  208 

*  Input  Speed  Calculated 
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Y 

Test  Engineer:  Nadine  Barr 
Bate:  89: 26: 84 

Final  Drive  S/N  2 

Run  No,  24 

f  V 

13:00.00 

f  * 

13.00.48 

13.04.12 

13.08.22  13. 

.12:30 

FD  Output  Power  Chp) 

-124 

-121 

-122 

-120 

-123 

Output  TorqueClb-ft) 

-14G1 

-1421 

-1377 

-16S0 

-1745 

FD  Output  SpeedCrpm) 

446 

449 

466 

374 

371 

FD  Input  Speed  Crpm) 

1036 

*2007 

2030 

1678 

1659 

Pump  Speed  Crpm) 

2384 

2389 

2388 

2392 

2394 

Pump  P  Pressur e Cps 1 ) 

7073 

6711 

6860 

6298 

6427 

Pump  S  PressufeCpsj) 

363 

359 

34  2 

356 

352 

Pump  Control  VoitCV) 

10.9 

10,9 

11,5 

10.1 

If.  1 

Ambient  CcF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D.CoF) 

77 

77 

78 

78 

78 

13.55 

13.15.02 

13:21.42 

13.26:44 

13:31.40 

FD  Output  Power  Chp} 

-128 

-124 

34 

33 

32 

Output  Tcrque Clb-f t ) 

-1765 

-1752 

602 

537 

524 

FD  Output  SpeedCrpm) 

382 

370 

£99 

320 

325 

FD  Input  Speed  (ronO 

1653 

1660 

1341 

1371 

1397 

Pump  Spe&d  Crpm) 

2395 

2398 

2426 

2428 

2426 

Pump  P  PressureCpsi) 

6476 

6501 

459 

461 

460 

Pump  S  PressureCpsi ) 

353 

351 

2080 

1954 

1975 

Pump  Control  VoitCV) 

10.1 

10.1 

8.1 

C.l 

8.  1 

Ambient  CoF) 
Temp  into  F.D.  Co"} 
Temp  inside  F.D.CoF} 

79 

164 

203 

79 

79 

J9 

79 

13.36.44 

13.41,42 

13.46:42 

13.51 : 46 

14.00.03 

FD  Output  Power  Chp} 

31 

29 

34 

46 

6 

Output  TorqueClb-f t} 

520 

366 

393 

1724 

230 

FD  Output  SpeedCrpm} 

316 

395 

454 

140 

143 

FD  Input  Speed  Crpm} 

1413 

1774 

2029 

877 

1499 

Pump  Speed  Crpm} 

2425 

2542 

2710 

2717 

2733 

Pump  P  PressureCpsi} 

464 

470 

467 

470 

470 

rump  S  PressureCpsi} 

1959 

2043 

2365 

3360 

999 

Pump  Control  VoitCV} 

S.  1 

9.1 

9.6 

6.2 

8. 1 

Ambient  CoF} 
Temp  into  F.D.  CoF} 
Temp  inside  F.O.CoF) 

80 

80 

80 

80 

80 

14:05.00 

14.10.02 

14.15.05 

14.20.01 

14.25:00 

FD  Output  Power  Chp} 

6 

124 

128 

123 

122 

Output  TorqueClb-f t) 

292 

6524 

6733 

6563 

6528 

FD  Output  SpeedCrpm} 

189 

100 

100 

98 

98 

FD  Input  Speed  Crpm) 

1977 

1049 

1045 

1031 

1C31 

Pump  Speed  Crpm) 

2728 

2700 

2695 

2693 

2698 

Pump  P  PressureCos 1} 

475 

460 

446 

454 

450 

Pump  S  PressureCpsi) 

1067 

5227 

5291 

5164 

5127 

Pump  Control  VoitCV) 

9.5 

7.2 

7.2 

7.2 

7.2 

Ambient  CoF} 

80 

80 

80 

80 

80 

Temp  into  F.D.  CoF) 

166 

Temp  lnsioe  F.D.CoF) 

193 

*  Input  Speed  Calculated 
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14:30:00 

14,35:05 

14.40.03 

1<*  :45: 03 

14.50, 05 

FD  Output  Power  (ho) 

36 

33 

33 

33 

120 

Output  TorqueClb-f t> 

1139 

1007 

1018 

1011 

3220 

FD  Output  SpetdCrnmi 

166 

170 

172 

173 

195 

FD  input  Sceed  (rpir.5 

1744 

1782 

1794 

1810 

2045 

Pump  Speed  (rpm) 

2723 

2724 

27  23 

2727 

2709 

Pump  P  Pressure Cps i ) 

473 

474 

173 

473 

460 

Pump  S  Pressure Cpsi) 

1621 

1565 

1589 

1599 

4064 

Pump  Control  VoltCV) 

8.  7 

3.7 

8.7 

8.7 

10.5 

Ambient  (c“) 

81 

61 

81 

31 

31 

Temp  into  F.D.  Cor) 

165 

Temp  inside  F.D.CoF) 

186 

14  s  51 s  46 

14:53.20 

14.55.06 

15.0C.06 

15.03.21 

FD  Output  Power  Chp) 

119 

117 

117 

116 

115 

Output  TorqueClb-f t) 

3205 

3178 

31S1 

3173 

317C 

FD  Output  SpeedCrpm) 

195 

194 

193 

191 

ISO 

FD  Input  Speed  Crpm) 

2040 

2030 

2017 

2000 

1995 

Pump  Speed  (rpm) 

2708 

2710 

2711 

2712 

2714 

Pump  P  Pressure Cps 1) 

453 

45e 

462 

455 

455 

Pump  S  Pressur eCpsi) 

4031 

4032 

3977 

3956 

3S16 

Pump  Control  VoltCV) 

10.5 

10.5 

10.5 

10.5 

10.5 

Amolent  CoF) 

01 

81 

31 

£1 

81 

Temp  into  F.D.  CoF) 

Temp  inside  F.D.CoF) 

16.43 

15.10.05 

13: 13.24 

15.16.43 

15.20.02 

FD  Output  Power  (ho) 

32 

32 

32 

19 

29 

Output  TorqueClb-f t) 

707 

785 

779 

396 

481 

FD  Output  SpeedCrpm) 

212 

214 

218 

247 

312 

FD  Input  Speed  (rpm) 

2218 

2244 

2231 

1106 

1399 

Pumo  Speed  (rpm) 

2741 

2735 

2733 

2727 

2737 

Pump  P  Pressure(psi) 

468 

474 

476 

482 

478 

Pump  S  PressureCpsi) 

1609 

1638 

1658 

2213 

1940 

Pump  Control  VoltCV) 

10.5 

10.5 

10.5 

7.4 

7.S 

Ambient  CoF) 

81 

81 

81 

81 

81 

Temp  into  F.D.  Co F) 

Temp  inside  F.D.CoF) 

t 

15.23.24 

15.26.43 

15.30.03 

15.33.25 

15.36.41 

FD  Output  Power  (hp) 

30 

30 

30 

30 

30 

Output  TorqueClb-f t) 

503 

504 

494 

499 

492 

FD  Output  SpeedCrpm) 

314 

316 

316 

31S 

318 

FD  Input  Soeed  (rpm) 

1407 

1412 

1416 

1421 

1420 

Pump  Speed  (rpm) 

2736 

2730 

2737 

2733 

2735 

Pump  P  PressureCps 1) 

475 

4  S3 

476 

473 

476 

Pump.S  PressureCpai) 

1994 

2015 

2004 

1961 

1984 

Pump  Control  VoltCV) 

7.8 

7.8 

7.8 

7.8 

7.  S 

Ambient  CoF) 

SI 

81 

81 

81 

32 

Temp  into  F.D.  CoF) 
Temp  inside  F.D.CoF) 
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I 

I 
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Test  Engineer:  Nadine  Barr 
Date:  89: 2&  84 
Final  Drive  S/N  2 
Run  No.  24 

FD  Output  °ower  Chp) 
Output  Torque  (  1  b * f  t  'j 
FD  Output  SpeedCrpnO 
FD  Input  £peed  Crpm) 
Pump  Sp<»ed  Crpm) 

Pump  P  Pressurefp3i3 
Pump  $•  PreisuraCpsi) 
Pump  Control  VoltCW 
Ambient  CoF3 

Temp  into  F.D.  CoF3 
Temp  ins.de  F.D.(oF) 


15  s  40 i 04 

15.43.22 

15.44,34 

15.50.00 

15:55.00 

30 

30 

29 

0 

0 

500 

499 

474 

0 

c 

319 

319 

319 

r. 

1429 

1432 

1431 

0 

0 

2"’37 

2733 

2737 

0 

0 

4  76 

472 

4  75 

0 

n 

u 

1946 

2006 

1958 

0 

0 

7.S 

7.8 

7.3 

0.0 

0.0 

62 

•91 

32 

0 

n 

w 

^-51 


1 

I 

I 


J 

FINAL  DRIVE 
S/N  3 


1 

I 
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Test  Plan  10130 
Revision  B 


Table  9.  s/N 


This  sheet  Is  a  summarization  of  the  functional  test  conducted  In  accordance 
with  this  test  plan. 


PERCENT  OF 

RATED  POWER 

DIRECTION 

ACCUMULATED 

HOURS 

ACTUAL 

POWER  OUTPUT 

CH.  7?> 

0 

FORWARD 

a  hrs  35  mi n 

0 -  # 

REVERSE 

25  +  21 

FORWARD 

B0SHEKBHI 

■m 

REVERSE 

mmism 

>/ 

50  +  2% 

FORWARD 

v57- 

REVERSE 

Qhrs  30  m  in 

n 

75  ♦  21 

FORWARD 

&0  min 

91-97 

REVERSE 

U 

100  +  21 

FORWARD 

■n 

/  53-/3/ 

REVERSE 

■n 

a 

TOTAL  HOURS 

FORWARD 

/Ohrj  8  min 

— . 

REVERSE 

JOhrs  53min 

— 

Accumulated  hours  are  calculated  from  start/stop  times  recorded  by  the  computer. 
Actual  power  outputs  are  calculated  from  the  output  speed  and  torque  values 
recorded  by  the  computer. 


Total  Shifts  ■  _  an _ 
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Test  Engineer:  Nadine  Barr 
Date:  18: 89: 84 
Final  Drive  S/N  3 
Run  No.  1 


03:31 .36 

09:35:04 

09:40:03 

09; 45t  04 

C9 

.50.00 

FD  Output  Power  Chp) 

2 

2 

2 

2 

Oulput  Torouc C 1 b-f t) 

232 

219 

215 

209 

210 

FD  Output  Speed Crpm) 

A3 

45 

44 

44 

44 

FD  Input  Speed  Crpm) 

507 

475 

466 

459 

457 

Pump  Speed  Crpm) 

20S8 

2089 

2091 

2090 

2092 

Pump  P  Pressure Cpsi ) 

485 

490 

480 

480 

47-1 

Pump  S  PressureCpsi) 

1546 

14C5 

1340 

1293 

1271 

Pump  Control  VoltCV) 

4.9 

4.9 

4.9 

4.9 

4.9 

Arb tent  CoF) 

68 

68 

74 

75 

73 

Tern:  into  F.D.  CoF) 

175 

Temp  inside  F.D.CcF) 

Brake  Lube  Flow(gpm) 

.66 

to  .78 

183 

03:55 : 06 

O 

o 

o 

o 

r4 

10:05:02 

O 

o 

o 

4-| 

o 

H 

10 

.15.03 

FO  Output  Power  Chp) 

2 

2 

2 

2 

9 

Output  .Torquef Ib-f t) 

211 

207 

205 

209 

2S2 

FD  Output  SpeedCrpm) 

44 

43 

43 

42 

174 

FD  Input  Speed  Crpm) 

456 

447 

446 

445 

776 

Pump  Speed  Crpm) 

2034 

2093 

2095 

2098 

2094 

Pump  P  PressureCpsi) 

4  76 

478 

478 

475 

4  73 

Pump  S  Pr essurc C ps i ) 

1234 

1218 

1201 

1309 

1550 

Pump  Control  VoltCV) 

4.9 

4.9 

4.9 

4.9 

6.2 

Ambient  .  CoF) 

72 

72 

72 

72 

72 

Temp  into  F.D.  CoF) 
Temo  inside  F.D. CoF) 

Brake  Lube  Flow(gpm) 

.52 

10:20.00 

10.25:04 

10.30.04 

10.35.04 

:o 

.40:00 

FD  Output  Power  Chp) 

3 

9 

9 

9 

9 

Output  TorqueClt-'ft) 

279 

273 

269 

270 

265 

FD  Output  SpeedCrpm) 

173 

173 

173 

171 

171 

FD  input  Speed  Crpm) 

769 

771 

770 

762 

765 

Pump  Speed  Crpm) 

2095 

£097 

2037 

2084 

2087 

Pump  P  Pressure Cps i ) 

470 

46  V 

468 

464 

460 

Pump  S  PressureCpsi) 

1468 

1415 

1402 

1425 

1382 

Pump  Control  VoltCV) 

6.2 

S.2 

6.2 

6.2 

6.2 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D.(oF) 

72 

72 

72 

72 

72 

10.45.00 

10.50.05 

10.55.06 

11.00.C1 

11.05.05 

FD  Output  Power  Chp) 

9 

13 

12 

12 

19 

Output  TorqueClb-f t) 

267 

299 

303 

299 

339 

FD  Output  SpeedCrnm) 

172 

221 

208 

207 

300 

FD  Input  Speed  Crpm) 

766 

990 

988 

986 

1345 

Pump  Speed  Crpm) 

2083 

2066 

2086 

2086 

2083 

Pump  P  PressureCpsi) 

461 

459 

458 

460 

452 

Pump  S  Pressure Cps 1 ) 

1377 

1632 

1613 

ISIS 

1898 

Pump  Control  VoltCV) 

6.2 

6.8 

6.8 

6.8 

8.1 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D.CeF) 

72 

72 

72 

72 

72 

4-54 


Da  te  :  1  0  :  05  .•  8-4 


FD  Output  Power  Cho) 
Output  Toroue C 1 b-f t ) 
FD  Output  SpeedOpm) 
FD  Input  Soeed  (rpmj 
Pump  Speed  Crpm) 
Dump  P  Prcssare(psi) 
Pump  S  PressureCpsi) 
Futr.p  Control  VoitCV) 
Ambient  CoF) 
Temp  into  F.D.  Co F) 
Temp  inside  F.D. CoF) 


0.04 

11 .15.03 

11:20.05  13 

.25:01 

11.30.02 

19 

19 

23 

24 

23 

333 

33.7 

349 

349 

345 

299 

299 

351 

356 

35  0 

1“  36 

1341 

1575 

1567 

1569 

2061 

2094 

2082 

2094 

2036 

456 

453 

453 

456 

452 

1962 

1601 

2106 

2090 

2116 

3.1 

a  « 

■-  •  A 

g  3 

9.3 

£ .  3 

72 

72 

72 

72 

72 

FD  Output  Power  Chp) 
Output  TorqueClb-f t) 
FD  Output  SpeedCrpm) 
FD  Input  Speed  Crpm) 
Pump  Speed  Crpm) 
Pump  P  Pressure Cpsi ) 
Pump  S  PressureupsO 
Pump  Control  VoitCV) 
Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 


12.58:26 

13:00:03 

13:05:03 

13.10:03 

13:15:04 

7 

5 

1 

4 

6 

306 

214 

42 

205 

230 

114 

121 

119 

114 

136 

1192 

1 258 

1245 

1197 

1424 

2113 

2114 

2118 

2118 

2118 

469 

468 

462 

459 

462 

1056 

955 

888 

366 

913 

7.2 

7.2 

7.2 

7. 1 

8.1 

70 

70 

70 

71 

71 

FD  Output  Power  Chp) 
Output  TorqueClb-f t) 
FD  Output  SpeedCrpm) 
FD  Input  Speed  Crpm) 
Pump  Speed  Crpm) 
Pump  P  PressureCpsi) 
Pump  S  PressureCpsi ) 
Pump  Control  VoitCV) 
Ambient.  CoF) 
Tento  into  F.D.  CoF) 
Temp  inside  F. D.CoF) 


13:20:05 

13.25.00 

1 3 . 30 . 05 

13:35:03 

13:40.01 

iZ 

3 

4 

17 

31 

295 

167 

1S4 

902 

1659 

206 

87 

101 

100 

99 

2285 

91 1 

1056 

1044 

1038 

2116 

2122 

2122 

2116 

2115 

464 

459 

463 

462 

455 

1313 

716 

863 

1526 

1843 

11.0 

6.  1 

6.5 

6.5 

6.  5 

71 

71 

71 

71 

71 

FD  Output  Fower  Chp) 
Output  TorqueO  b-f  t ) 
FD  Output  SpeedCrpm) 
FD  Input  Speed  Crpm) 
Pump  Speed  Crpm) 
Pump  P  PressureCpsi) 
Pump  S  Pr essure Cps i ) 
Pump  Control  VoitCV) 
Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temc  inside  F.D. CoF) 


13:45:01 

13:50:01 

13:55:01 

14:00:00 

14.05.00 

32 

31 

31 

32 

31 

1674 

1663 

1645 

1475 

1448 

99 

99 

99 

113 

114 

1039 

1040 

1042 

1188 

1189 

2118 

2118 

2122 

2122 

2123 

456 

458 

456 

453 

455 

1844 

1843 

1851 

1762 

1752 

6.5 

6.5 

6.5 

7.0 

7.  0 

72 

72 

72 

72 

72 

"  ZT 

Test  Engineer  N 
Date:  10:  89: 8f 


7^  ’ 


Nadine  Ban- 


Final  Drive  S/N  3 
Run  No.  1 


1-1.10:02 

14,15:03 

14,20.00 

14.25.04 

14,30.02 

FD  Output  Power  Chp) 

32 

32 

33 

32 

31 

Output  TorqueCIb-f t) 

1328 

1321 

1368 

1351 

1305 

FD  Output  SpeedCrpm) 

128 

126 

126 

126 

1 25 

FD  Input  Speed  Crpm) 

1320 

1318 

1317 

1316 

1317 

Pump  Speed  Crpm) 

2123 

2121 

2123 

2122 

2124 

Pump  F  Pressure Cpsi) 

45? 

457 

460 

454 

453 

Pump  S  Fressur e Cps i ) 

1724 

1721 

1738 

1735 

1690 

Pump  Control  VoltCV) 

7.5 

7.5 

7.5 

7.5 

7.5 

Ambient  CoF) 

72 

72 

72 

71 

71 

Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 


14.35.02 

14:40.01 

14: 

:  45:00 

14:50:00 

14:55:02 

FD  Output  Power  Chp) 

34 

32 

32 

32 

1 

Output  Torque(lb-f t) 

1321 

1232 

1261 

1174 

1094 

FD  Output  SpeedCrpm) 

133 

1 36 

134 

143 

6 

FD  Input  Speed  Crpm) 

1398 

1422 

1403 

1495 

1589 

Pump  Speed  Crpm) 

2124 

2126 

2127 

2126 

2128 

Pump  P  PressureCpsi) 

454 

456 

453 

458 

457 

Pump  S  PressureCpsi) 

1773 

1708 

1726 

1724 

1722 

Pump  Control  VoltCV) 

8.1 

8.  1 

8.  1 

8.5 

9.  0 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D.(oF) 

71 

71 

71 

71 

71 

15:00:01 

15:05.03 

15: 

.10,00 

15:15.00 

15.20:05 

FD  Output  Power  Chp) 

32 

32 

33 

20 

32 

Output  TorqueCIb-f t) 

1055 

1015 

959 

865 

853 

FD  Outout  SpeedCrpm) 

159 

165 

179 

124 

199 

Fu  Input  Speed  Crpm) 

1719 

1722 

1864 

2033 

2207 

Fump  Speed  Crpm) 

2132 

2133 

2134 

2135 

2136 

Pump  P  PressureCpsi) 

458 

453 

453 

456 

432 

Pump  S  PressureCpsi) 

1806 

1763 

1824 

1840 

1949 

Pump  Control  VoltCV) 

9.5 

9.5 

10.0 

10.5 

11.0 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  Inside  F.D. CoF) 

70 

70 

71 

70 

70 

15:25:04 

15:30:00 

15:35.02 

15:40:44 

15:45.00 

FD  Output  Power  Chp) 

31 

31 

32 

29 

*33 

Output  Tor que C lb-f t ) 

739 

726 

726 

707 

640 

FD  Output  SpeedCrpm) 

220 

226 

232 

218 

*204 

FD  Input  Speed  Crpm) 

2438 

2429 

2430 

2408 

2088 

Pump  Speed  Crpm) 

2137 

2138 

2139 

2140 

2140 

Pump  P  PressureCpsi ) 

458 

453 

453 

446 

453 

Pump  S  PressureCpsi) 

1948 

1916 

1925 

1973 

1844 

Pump  Control  VoltCV) 

11.5 

11.5 

11.5 

11.5 

1C. 5 

Ambient  CoF) 

Temp  into  F.D.  CoF) 

70 

70 

70 

70 

70 

Temp  inside  F.D. CoF) 


4-56 


P  age  2 


15:50.05  35 


rD  Output  Power  Chp)  *30 
Output  TorqueClb-f t)  &05 
FO  Output  SoeedCrpm)  *200 
FD  Input  Speed  Crpm"!  2105 
Pump  Speed  Crpm)  2140 
Fump  P  PressureCpsi )  455 
Pump  S  PressureCpsi)  1801 
Fump  Control  VoltCV)  10.5 


Ambiert  CoF) 
Temp  into  F.D.  CoF) 
Terp  inside  F.D. CoF) 


55.05 

16.00.05 

16.05.05 

16.10.00 

-4 

_  C 

-5 

-5 

-194 

-230 

-21i 

-212 

105 

114 

114 

114 

1103 

1189 

1193 

1197 

2146 

2151 

2151 

2151 

987 

1002 

1079 

1C  37 

371 

374 

370 

371 

7.3 

7.6 

7.6 

7.6 

70 

71 

72 

72 

173 

186 

FD  Output  Power  Chp) 
Output  TorqueC lb~f t) 
FD  Output  SpeedCrpm) 
FD  Input  Speed  Crpm) 
Pump  Speed  Crpm) 
Pump  P  PressureCpsi) 
Pump  5  PressureCpsi) 
Pump  Control  VoltCV) 
Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 


FD  Output  Power  Chp) 
Output  Torque C lb-f t ) 
FD  Output  Speed  Crpm) 
FD  Input  Sneed  Crpm) 
Pump  Speed  Crpm) 
Pump  P  Pressure Cps i ) 
Pump  S  Pressure(psi) 
Pump  Control  VoltCV) 
Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 


16.15.03 

16.20.05 

16:25.01 

16 .30 . 00 

16.35. 05 

-6 

-6 

-7 

-0 

-8 

-232 

-230 

-245 

-252 

-264 

132 

130 

143 

* 

164 

13Si 

1362 

i486 

1606 

1736 

2152 

2153 

2154 

2153 

23  56 

1091 

1092 

1132 

1172 

1226 

37  0 

375 

371 

371 

3~1 

9.  C 

3.  0 

6.5 

9.0 

9.5 

72 

12 

72 

12 

71 

171 

181 

* 

16.40.04 

16.45:02 

16.50.00 

16:55.02 

17.*  00 .04 

-10 

-10 

- 13 

-18 

-13 

-289 

-285 

-312 

-333 

-332 

*J96 

*196 

224 

285 

*201 

2049 

2038 

2479 

2983 

2112 

2154 

2157 

2154 

2153 

£157 

1412 

1385 

1654 

1978 

1316 

370 

374 

370 

364 

372 

10.5 

10.5 

11.6 

12.5 

10.5 

71 

72 

71 

71 

71 

169 

203 


17.05.06  17.10.01  17.15.01  17:20.00  17:25:01 


FD  Output  Power  Chp) 

-8 

Output  Torque C lb-f t ) 

-249 

FD  Output  SpeedCrpm) 

FD  Input* Speed  Crpm) 

163 

1707 

Pump  Speed  Crpm) 

2159 

Pump  P  PressureCpsi) 

1178 

Pump  S  PressureCpsi) 

372 

Pump  Control  VoltCV) 

9.0 

Ambient  CoF) 

72 

Temp  into  F.D.  CoF) 

Temp  Inside  F.D. CoF) 

*  Output  Speed  Calculated 

-8 

-8 

-8 

-8 

-250 

-251 

-253 

-258 

164 

164 

164 

165 

1718 

1767 

1722 

1743 

2161 

2159 

2160 

2160 

1172 

1189 

12<9 

1178 

375 

372 

373 

371 

9.0 

9.0 

9.0 

9.0 

71 

71 

71 

71 
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"lest  Enqinesr/^tiine  Barr 

yr  w 

r 

Date:  1 8: 09: 84 

Find  Dt-ive  3 

Run  No.  1 

17 • 30  s  00 

17:35:01 

17:40:04 

17-45.02 

17.50:00 

FD  Output  Power  Chp) 

0 

-16 

-15 

-15 

-15 

Output  TcrqueCib-f t ) 

375 

-320 

-316 

-318 

-316 

FO  Output  SpeedCrpm) 

0 

254 

254 

256 

256 

FD  Input  Speed  Crpm) 

0 

1140 

1139 

1146 

1146 

Pump  Speed  Crpm) 

2162 

2161 

2162 

2164 

2167 

Pump  P  PressureCpsi) 

4  35 

1818 

1883 

1750 

1771 

Pump  S  PressureCpsi ) 

393 

372 

370 

369 

37  0 

Fu mp  Control  VoltCV) 

0.0 

7.5 

7.5 

7.5 

7.5 

Ambient  CoF) 

70 

71 

71 

-»n 

'  V 

71 

Temp  into  F.D.  CoF) 

Temp  inside  F.D. CoF) 

17:55  s  02 

18:00.02 

1 8:05:01 

18:10.00 

18:15:04 

FD  Output  Power  Chp) 

-15 

-15 

-15 

-20 

-20 

Output  Tor que Clb-T t ) 

-315 

-312 

-315 

-341 

-333 

FD  Outout  SpeedCrpm) 

256 

257 

256 

309 

307 

FD  Input  Speed  Crpm) 

1149 

1149 

1148 

1366 

1375 

Pump  Speed  Crpm) 

2168 

2166 

2167 

2166 

2164 

Pump  P  Pressure Cps i ) 

1781 

1766 

1796 

1963 

2041 

Pump  S  PressureCpsi) 

371 

374 

374 

368 

373 

Pump  Control  VoltCV) 

7.5 

7.5 

7.5 

8.1 

C.  1 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

72 

73 

73 

187 

198 

73 

73 

18.20.04 

18:25:03 

13.30.05 

18.35.01 

13:37,34 

FD  Outuut  Power  Chp) 

-21 

-21 

-21 

-21 

0 

Output  TorqueC lb-f t) 

-339 

-347 

-342 

-345 

27 

FD  Output  SpeedCrpm) 

319 

319 

320 

321 

0 

FD  Input  Speed  Crpm) 

1429 

1432 

1436 

1455 

•  0 

Pump  Speeo  Crpm) 

2164 

2166 

2164 

2166 

c 

Pump  P  PressureCpsi) 

2141 

1988 

1395 

1929 

-0 

Pump  S  Pressure Cps i ) 

365 

372 

369 

370 

-0 

Pump  Control  VcltCV) 

8.4 

8.  4 

8.4 

8.4 

0.0 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

73 

174 

205 

73 

73 

73 

73 

4-58 


Test  Engineer:  Iodine  Barr 
Date:  IB:  IB:  94  ' 

Find  fl-ive  S/N  3 
Run  No.  2 


08:28. 36 

06  >  30  <  C  -♦ 

06>35 ; 00 

06: 40 >01 

06>  45 1 02 

FD  Output  Power  Chp) 

IS 

21 

33 

30 

32 

Output  TorqueClb-ft) 

299 

341 

532 

5C 1 

532 

FD  Output  Speed(rpiO 

262 

331 

326 

315 

317 

FD  Inout  Speed  Crpm) 

1172 

1484 

1425 

1409 

1420 

Pump  Speed  Crpm) 

2095 

2093 

2093 

2092 

2091 

Pump  P  Pr essure (ps i ) 

460 

462 

456 

457 

455 

F ump  S  Press ure(p'i) 

1779 

2085 

2260 

2118 

2160 

Pump  Control  VoltCV) 

6.9 

8.3 

8.3 

S.  5 

Ambient  CoF) 

78 

78 

75 

7  ** 

71 

Temp  into  F.D.  CoF) 

161 

Temp  inside  F.D. CoF) 

168 

06  >  50  >  01 

06 55  >  05 

07  >00*01 

07 : 05 i 04 

07 : 10  >  02 

FD  Output  Power  Cho) 

32 

31 

31 

33 

31 

Output  TorqueCIb-f t) 

526 

523 

489 

484 

455 

FD  Output  SpeedCrpm) 

316 

316 

338 

362 

363 

FD  Input  Speed  Crpm) 

1415 

1415 

1519 

1619 

1623 

Pump  Speed  Crpm) 

2093 

2096 

2098 

2095 

2095 

Pump  P  PressureCpsi) 

450 

451 

448 

459 

452 

Pump  S  Pressure Cps i ) 

2137 

2110 

1959 

2081 

2012 

Pump  Control  VoltCV) 

8.5 

8.5 

9.  0 

9.5 

9.5 

Ambient  CoF) 

74 

78 

75 

74 

73 

Temp  into  F.D.  CoF) 

161 

165 

*  165 

Temp  inside  F.D. CoF) 

172 

168 

169 

07  > 15  >  00 

07:20.04 

07,25.05 

07:30,00 

07:48:57 

FD  Output  Power  Chp) 

35 

52 

50 

39 

0 

Output  TorqueClb-f t) 

467 

538 

518 

400 

-51 

FD  Output  SpeedCrpm) 

392 

509 

505 

509 

0 

FD  Incut  Speed  Crpm) 

1757 

2280 

2258 

2278 

0 

Pump  Speed  Crpm) 

2096 

2089 

20S8 

2051 

0 

Pump  P  Pressure Cps  i ) 

452 

443 

442 

443 

-1 

Pump  S  PressureCpsi) 

2186 

3261 

3106 

2747 

-6 

Pump  Control  VoltCV) 

10.0 

11.7 

11.7 

11.7 

0.0 

Ambient  CoF) 

72 

71 

75 

7S 

70 

Temp  into  F.D.  CoF) 

160 

166 

188 

Temp  inside  F.D. CoF) 

163 

178 

190 

Da  te  <  13  :  11 . 8<4 


I810C tOZ  18.35.01  18.38:12 


FP  Output  Power  Chp) 
Output  Torque(lb-f t) 
FD  Output  Speed Cr pm) 
FD  Input  Speed  from) 
Pump  Speed  Crpm) 
Pump  P  Pressurefpai) 
Pump  S  Pres5urefpsi) 
Pump  Control  VoltCV) 
Airpient  CoF) 
Temp  into  F.Ci.  CoF) 
Temp  inside  F.D.foF) 


62 

62 

0 

634 

701 

60 

466 

466 

0 

2080 

2037 

0 

2133 

2133 

126 

446 

434 

-0 

3322 

3325 

-0 

2.2 

2.5 

0.4 

74 

73 

73 

Test  Engineer:  Nadine  Barr 
Date:  IB:  11:84 
final  Drive  S/N  3 
Run  No.  3 


16 i 52 i 03 

16:55:00 

17.00.01 

17.05.04 

17.10:00 

FO  Cutout  Power  Chp} 

31 

30 

29 

31 

35 

Output  TorqueClb-ft} 

413 

398 

335 

402 

460 

rD  Output  Speer  >p.n) 

397 

397 

402 

4  00 

394 

FD  Input  Spaed  CrpnO 

1775 

1809 

1300 

1790 

1766 

Pump  Speed  Crpm} 

2122 

2123 

2135 

2135 

2133 

Pump  P  PressureCpsi} 

452 

454 

453 

460 

454 

Pur.p  S  PressureCpsi} 

2109 

2042 

2006 

2043 

2155 

Pump  Control  VoltCV} 

1.0 

1.6 

2.1 

1.2 

1 . 0 

Ambient  Co  F'j 

70 

71 

71 

72 

71 

Temp  into  F.D.  CoF} 
Temp  inside  F.D. CoF} 

Control  Flow  (gpm) 

Brake  Lub  Flow  (gpm) 

17:15:02 

17.20:05 

17:25.02 

3.5 

.89 

17:30.05 

17:35:03 

rD  Output  Power  Chp} 

34 

35 

35 

34 

33 

Output  TorqueClb-f t} 

451 

407 

405 

404 

388 

FD  Output  SoeedCrpm} 

397 

456 

448 

446 

448 

FD  Input  Speed  Crpm} 

1792 

2313 

2000 

2008 

2017 

Pump  Speed  Crpm} 

2136 

2134 

2136 

2134 

2137 

Pump  P  Pr  essure  <‘ps  i  j 

453 

449 

455 

450 

455 

Pump  S  FressureCpsi} 

2117 

2250 

2248 

2244 

2233 

Pump  Control  VoltCV} 

0.9 

1.4 

1.6 

i  1 

*  »  w 

1.1 

Ambient  CoF} 

72 

72 

73 

72 

72 

Temp  into  F.D.  CoF} 
Temp  inside  F.D. Cor} 

Control  Flow  (gpm) 

Brake  Lube  Flow  (gpm) 

170 

175 

3.5 

.90 

17:40.00 

17.45.03 

17:50.02 

17.55.01 

18:00: 01 

FD  Output  Power  C hah 

33 

33 

61 

61 

62 

Output  TorqueClb-ft} 

371 

387 

756 

785 

800 

FD  Output  SpeedCrpm} 

462 

449 

423 

410 

407 

FD  Input  Speed  Crpm? 

2001 

2042 

1868 

1837 

1624 

Pump  Speed  Crpm} 

2137 

2136 

2132 

2132 

2132 

Pump  P  PressureCpsi} 

454 

446 

445 

4<«7 

451 

Pumo  S  PressureCpsi} 

2226 

2234 

3106 

3126 

3133 

Pump  Control  VoltCV} 

*  “7 

*  •  / 

0.8 

1.4 

1.5 

1.7 

Ambient  CoF} 

72 

17? 

185 

3.6 

18.10.00 

72 

72 

72 

Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF} 

Control  Flow  (gpm) 

18:05:03 

18.15.01 

*8.20,05 

i8.25.02 

FD  Output  Power  Chp} 

62 

61 

63 

61 

59 

Output  TorqueClb-ft} 

800 

788 

708 

681 

667 

FD  Output  SpeedCrpm} 

407 

406 

465 

467 

467 

FD  Input  Speed  Crpm) 

1823 

1823 

2075 

2090 

2115 

Pump  Speed  Crpm} 

2133 

2133 

2131 

2132 

2133 

Pump  F  PressureCpsi} 

448 

451 

443 

433 

445 

Pump  S  PressureCpsi} 

3137 

3111 

3376 

3268 

3274 

Pump  Control  VoltCV} 

2.0 

1.7 

1.7 

2.4 

2.4 

Ambient  CoF} 

73 

73 

7“ 

74 

74 

Temp  Into  F.D.  CoF} 
Temp  Inside  F.D. CoF} 
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Test  Enqineer?  Nadine  Barr 

a 

Date:  .3: 12: 84 

Final  Drive  S/N  3 

Run  No.  4 

06*19: 15 

06:20:02 

06.25*03 

06*30*02 

0  6  :  35  :  0  2 

■ 

FD  Output  rower  Chp) 

62 

66 

66 

65 

64 

m 

Output  TorpueC  Ib-f  t ) 

933 

927 

1042 

743 

805 

m 

FD  Output  SpeedCrpm) 

35.. 

375 

332 

456 

419 

■ 

FD  Input  Speed  Crpm) 

1573 

1569 

1485 

1936 

1877 

m 

Pump  Speed  Crpm) 

2156 

2160 

2158 

2161 

2163 

m 

Pump  P  PressureCpsi) 

465 

458 

459 

445 

447 

Pcivp  S  PressureCpsi) 

3473 

3353 

3564 

3495 

3542 

Pump  Control  Volt  CV) 

1.3 

1.1 

1.3 

1.2 

1.3 

Ambient  CoF) 

73 

79 

30 

80 

31 

f 

Temp  into  F.D.  CoF) 

133 

160 

176 

! 

Temp  inside  F.D. CoF) 

141 

168 

186 

Brake  Lube  Flow  (gpm] 

.86 

.95 

Control  Flow  (gpm 

3.3 

3.6 

06 1 40  >  0  0 

06:45:03 

06*50:04 

06:55:00 

07*00.02 

FD  Output  Power  Chp) 

61 

57 

61 

67 

61 

r 

Output  Tor quo C lb-f t ) 

614 

584 

618 

64  7 

750 

I 

FD  Output  SpeedCrpm) 

520 

511 

514 

540 

425 

1 

FD  Input  Speed  Crpm) 

2326 

2239 

2308 

2321 

1901 

- 

1 » 

Pump  Speed  Crpm) 

2156 

2156 

2160 

2159 

2164 

•  Pump  F  FressureCpsi) 

451 

426 

439 

436 

449 

Pump  £  PressureCpsi ) 

3985 

3961 

3773 

3656 

3308 

1 

Pump  Control  VoltCV) 

1  .  6 

1.5 

1.4 

1.7 

1.3 

Ambient  CoF) 

32 

61 

77 

75 

74 

I 

Temp  into  F.D.  CoF) 

168 

*  167 

165 

1 

Temp  inside  F.D. CoF) 

190 

191 

177 

r 

\ 

07:05:05 

07:10*00 

07 : 15 : C 1 

07,20:04 

07:25,01 

i 

FD  Output  Power  Chp) 

64 

68 

65 

63 

64 

Output  Tor que C 1 b-f t ) 

797 

847 

806 

782 

796 

FD  Output  SpeedCrpm) 

423 

421 

425 

425 

424 

- 

FD  Input  Speed  Crpm) 

1895 

1888 

1902 

1919 

1900 

Pump  Speed  Crpm) 

2162 

2160 

2162 

2163 

2160 

Pump  P  PressureCpsi) 

440 

439 

445 

445 

434 

Pump  S  Pressure Cosi ) 

3430 

3531 

3439 

34  26 

3460 

Pump  Control  VoltCV) 

1.7 

2.3 

i  0 . 6 

10. £ 

10.6 

Amh lent  CoF) 

77 

81 

80 

76 

74 

Temp  into  F.D.  CoF) 

167 

174 

Temp  inside  F.D. CoF) 

178 

184 

Brake  Lube  Flow  (gpm; 

.88 

Control  Flow  (gpm] 

3.4 

07:30:01 

07:35*00 

07:40*04 

07*45*04 

07,50:03 

FD  Output  Power  Chp) 

64 

64 

64 

62 

65 

* 

Output  TorqueClb-f t) 

797 

788 

788 

770 

768 

FD  OutD-it  SpeedCrpm) 

425 

425 

425 

424 

444 

FO  Input  Speed  Crpm) 

1906 

1905 

1902 

1901 

1904 

* 

Pump. Speed  Crpm) 

2159 

2161 

2158 

2160 

2160 

Pump  P  Pt essureCpsi ) 

428 

445 

450 

433 

443 

Pump  S  Pressur e Cps i ) 

3459 

3453 

3419 

3373 

3363 

Pump  Control  VoltCV) 

10.6 

10.6 

10.6 

10.6 

10.6 

? 

Amoient  CoF) 

74 

80 

81 

76 

74 

- 

Temp  into  P.D.  CoF) 

165 

Temp  inside  F.D. CoF) 

173 

r 

f 
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07.55.01 

08:00.01 

08:05:03 

08.46.03 

08.50:01 

FD  Output  Power  Chp) 

64 

68 

*■  * 

-36 

-31 

Output  Torque C lb-f t ) 

800 

538 

-107 

-1439 

-1222 

FD  Output  SpeedCrpm) 

421 

662 

32 

133 

133 

FD  Input  Speed  Crom) 

1898 

2370 

0 

1390 

1395 

Pump  Spaed  Crpm) 

579 

2148 

2186 

2049 

2055 

Pump  p  PressureCpsi ) 

436 

372 

476 

2341 

20S4 

Pump  S  PressureCpsi) 

3146 

5693 

387 

378 

378 

Pump  Control  VoltCV) 

10.6 

19.6 

-0.0 

8.1 

S.  1 

Amt  lent  CoF? 

73 

73 

79 

61 

61 

Temo  into  F.D.  CoF) 

167 

174 

174 

Temp  inside  F.D. CoF) 

177 

225 

230 

.6  to  1. 

8 

08.55.04 

09:00.01 

09.05.02 

09:10:04 

09:15:00 

FD  Output  "ower  Chp) 

-32 

-32 

-31 

-31 

-31 

Output  TorqueCl  p--? t) 

-1273 

-1266 

-1247 

-1238 

-1242 

FD  Cutput  SpeedCrpm) 

132 

132 

!32 

132 

132 

FD  Input  Speed  Crpm) 

1381 

1381 

1383 

1385 

1386 

Pump  Speed  Crpm) 

2060 

2065 

2067 

2072 

2076 

Pump  P  Pressur e (ps i ) 

2108 

2073 

2048 

2031 

2036 

Pump  S  PressureCpsi) 

371 

368 

368 

370 

367 

Pump  Control  VoltCV) 

8.1 

8.  1 

8.  1 

8.1 

8.  1 

Ambient  CoF) 

72 

77 

78 

74 

73 

Temp  into  F.D.  CoF) 

133 

Temp  inside  F.D. CoF) 

159 

- 

39.20(03 

09:25:05 

09:30.00 

09:35.01 

09.40.00 

FD  Output  Power  ChD) 

-31 

-36 

-32 

-31 

-31 

Output  TorqueClb-f t) 

-1215 

-1343 

-1176 

-1156 

-1155 

FD  Output  SpeedCrpm) 

132 

142 

143 

143 

143 

FD  Input  Speed  Crpm) 

1385 

1491 

1500 

1498 

1497 

Pump  Speed  Crpm) 

2075 

2073 

2074 

2071 

2072 

Pump  P  Pressure Cpsi ) 

2000 

2224 

2067 

2054 

2030 

Pump  S  PressureCpsi) 

37  C 

369 

369 

366 

367 

Pump  Control  VoltCV) 

8. 1 

8.8 

8.8 

8.8 

8.8 

Ambient  CoF) 

72 

72 

72 

72 

71 

Temp  into  F.D.  CoF) 

179 

Temp  inside  F.D. CoF) 

185 

09.45.01 

09.50:00 

09:55:03 

10.00:05 

10.05.00 

FD  Output  Power  Chp) 

-32 

-34 

-33 

-33 

-34 

Output  TorqueClb-f t) 

-1157 

-946 

-939 

-940 

-950 

FD  Output  SpeedCrpm) 

143 

187 

186 

186 

186 

FD  Input  Speed  Crpm) 

1493 

1956 

1948 

1944 

1947 

Pump  Speed  Crpm) 

2073 

2074 

2073 

2075 

2077 

Pump  P  PressureCpsi ) 

2057 

2234 

2209 

22  02 

2201 

Pump  S  PressureCpsi) 

367 

366 

367 

366 

367 

Pump  Control  VoltCV) 

8.8 

10.4 

10.4 

1C. 4 

10.4 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

72 

157 

179 

72 

72 

168 

188 

72 

ft 

198 

4-63 
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lest 
Dote: 

Find  Q-ive  S/N  3 
Run  No.  4 


Nadine  Barr 


10.10.01 

10.15.01 

10:20.00 

10.25.02 

10.30.02 

FD  Output  Power  Chp) 

-33 

-32 

-32 

-33 

-33 

Output  Tor que C 1 b-f t ) 

-S10 

-797 

-784 

-635 

-628 

FD  Output  SpeedCrpm) 

213 

212 

212 

277 

272 

FD  Input  Speed  C'-pirO 

2227 

2221 

2222 

1239 

1243 

rumo  Speed  Crpm) 

2078 

2073 

2076 

2073 

2074 

Pump  P  PressureCpsi) 

2207 

2186 

21*1 

2528 

2520 

Pump  £  PressureCpsi) 

386 

363 

367 

3G2 

362 

Pump  Control  VoltCV) 

il.l 

11.1 

11.1 

7.6 

7.6 

Ambient  CoF) 
Temp  into  F.O.  CoF) 
Temp  inside  F.D. CoF) 

72 

72 

72 

165 

195 

72 

72 

10.35.02 

10.40.04 

10.45:02 

10.50.03 

1C. .55. 05 

FO  Output  Power  Chp) 

0 

-36 

-36 

-34 

-34 

Output  To.-que<lb-f  t) 

-67 

-660 

-665 

-629 

-633 

FD  Output  SpeedCrpm) 

u 

285 

284 

285 

284 

FD  input  Speed  Cron.) 

0 

1279 

1274 

1275 

1273 

Pump  Speed  Crpm) 

2085 

2071 

2071 

207? 

2073 

Pump  P  PressureCpsi) 

481 

2627 

2642 

2552 

25  4E 

Pump  S  Pres'ureCpsi) 

392 

3S7 

365 

366 

366 

Pump  Control  VoltCV) 

-0.0 

7.8 

7.3 

7.8 

7.3 

Ambient  CoF) 

72 

72 

73 

73 

73 

Temp  into  r.D.  CoF) 

165 

178 

Temp  inside  F.D. CoF) 

197 

201 

11.00.02 

11.05.05 

11.10.04 

11.15.04 

11.20.03 

FD  Output  Power  Chp) 

-35 

-32 

-32 

-32 

-32 

Output  TorqucClb-f t) 

-641 

-522 

-517 

-512 

-516 

F0  Output  SpeedCrpm) 

284 

326 

326 

325 

326 

FD  Tnput  Spred  ‘ rpn.) 

1273 

1462 

1460 

1458 

1464 

Pump  Speed  Crpm) 

2075 

2075 

2072 

2073 

2076 

Pump  P  PressureCpsi ) 

2563 

2557 

2539 

2544 

2524 

Pump  S  PressureCpsi) 

366 

368 

366 

366 

367 

Pump  Control  VoltCV) 

7.8 

9.  7 

8.  7 

8.  7 

8.7 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

73 

73 

73 

73 

73 

11.25.00 

11.30.01 

11.33:24 

8T  .  45 . 04 

07,50.0? 

FO  Output  Power  Cho) 

-32 

-32 

0 

\.  62 

As 

Output  TorqueClb-f t) 

-517 

-511 

-61 

\770 

/ 768 

FD  Output  SpeedCrpm) 

327 

327 

!) 

4*84 

/  444 

FD  Inpot  Speed  Crpm) 

1463 

1465 

0 

190 1\ 

y  1904 

Pump  Speed  Crpm) 

2077 

2077 

0 

2160 

X  21 60 

Pump  P  PressureCpsi) 

2537 

2528 

-0 

*zy 

\  443 

Pump  S  PressureCpsi) 

365 

365 

0 

33T3 

3362 

Pump  Control  VoltCV) 

8.7 

8.  7 

0.0 

>0.6 

lffSS 

Ambient  CoF) 

72 

73 

73 

/  76 

74 

Temp  into  F.D.  CoF) 

182 

Temp  inside  F.D. CoF) 

209 
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lest  Engineer 
Date:  18: 13: 84 
Final  Drive  S/N  3 


Run  No.  5 

07  =  27 ; 41 

07,30.00 

07,35.00 

07:40.02 

07:45;04 

FD  Output  Power  Chp) 

-7C 

-6: 

-62 

-65 

Output  Tor que C I b-f t ) 

-1354 

-1183 

-1278 

-1246 

-1130 

FD  Output  SpeedCrpm) 

273 

271 

263 

260 

300 

FD  Input  Speed  Crnin) 

1222 

1216 

1180 

1164 

1346 

Pump  Speed  (rpn-) 

2036 

2041 

2042 

204  i 

2040 

Pump  P  Pres  sure Cps i ) 

4316 

3757 

3855 

3719 

-* 

>  w 

Pump  S  FrrssijreCpsi) 

377 

373 

372 

367 

359 

Pump  Control  VoltCV) 

7.4 

7.4 

7,4 

7.4 

?.  4 

Contrl  Oil  FlowCgpm) 

2.70 

2.82 

2.94 

2.95 

3.  04 

Brake  Lube  FlowCgpm) 

0.51 

0.59 

0.66 

0.66 

0.72 

Ambient  CoF) 

84 

85 

85 

84 

34 

Temp  into  F.D.  CoF) 

160 

164 

Temp  inside  F.D. CoF) 

164 

171 

07,50 ,  04 

07x55.04 

08,00.02 

08:05:02 

06,10,03 

FD  Output  Power  (hp> 

-62 

-61 

-62 

-60 

-62 

Output  Tor que C ! b-f t ) 

-1088 

-1068 

-1100 

-901 

-920 

FD  Output  SpeedCrpm) 

300 

298 

297 

352 

351 

FD  Input  Speed  Crpm) 

1344 

1337 

1332 

1576 

1572 

Pump  Speed  Crpm) 

2041 

2043 

2041 

2045 

2047 

Pump  P  Pressure Cps i) 

3717 

3759 

3822 

3933 

3966 

Pump  S  PressureCpsi) 

362 

367 

363 

3S3 

362 

Pump  Control  VcltCV) 

8.4 

3.4 

8.4 

9.6 

9.6 

Contrl  Oil  FlowCgpm) 

3.00 

3.  02 

2.95 

3.12 

3.10 

Brake  Lube  FlowCgpm) 

0.68 

0.69 

0.64 

*  0.75 

0.74 

Ambient  CoF) 

85 

84 

81 

79 

79 

Temp  into  F.D.  CoF) 

166 

164 

173 

Temp  inside  F.D. CoF) 

185 

187 

205 

08x15:00 

03x20.03 

oe. 25, 03 

08.30x02 

08,35,03 

FD  Output  Power  (hp) 

-66 

-63 

-62 

-62 

-60 

Output  Torque  Cl b-f t) 

-909 

-870 

-865 

-861 

-837 

FD  Output  SpeedCrpm) 

379 

379 

379 

379 

•  379 

FD  Input  Speed  Crpm) 

1696 

1700 

1697 

1693 

1698 

Pump  Sceed  Crpm) 

2045 

2048 

2048 

2047 

2047 

Pump  F  PressureCpsi) 

4285 

4137 

4124 

4111 

4058 

Fump  S  PressureCpsi) 

356 

361 

358 

356 

36  C 

Pump  Control  VcltCV) 

10. 1 

10.1 

10.1 

10.1 

10.1 

Contrl  Oil  FlowCgpm) 

3.  05 

3. 10 

3. 19 

3.  06 

3.  00 

Brake  Lube  FlowCgpm) 

0.71 

0.73 

0.  79 

0.72 

0.67 

Ambient  CoF) 

79 

80 

79 

79 

79 

Temp  into  F.D.  CoF) 

174 

171 

Temp  inside  F.D. CoF) 

205 

210 

08x40x02 

08,45,03 

"8,50,03 

08,55,06 

09,00,02 

FD  Output  Power  Chp) 

-61 

-65 

-64 

-64 

-61 

Output  TorqueClb-f t) 

-845 

-1063 

-1061 

-1069 

-1013 

FO  Output  SpeeaCrpm) 

380 

315 

316 

317 

318 

FD  Input  Speed  Crpr.<) 

1700 

1411 

1416 

1418 

1426 

Pump  Speed  (rpm) 

2047 

2047 

2048 

2052 

2053 

Pump  P  PressureCps t‘ 

4053 

3950 

3911 

3944 

3818 

Pump  S  PressureCpsi) 

361 

361 

361 

359 

361 

Pump  Control  Volt(V) 

10.1 

8.7 

8.7 

8.7 

3.7 

Contrl  Oil  Flow(gpm) 

3.08 

3.00 

2.97 

3.03 

3.09 

Brake  Lube  FlowCgpm) 

0.71 

0.66 

0.64 

0.6S 

0.71 

Ambient  CoF) 

79 

79 

79 

79 

79 

Temp  into  F.D.  CoF) 

171 

165 

167 

Temp  inside  F.D. CoF) 

206 

4-65 

191 

193 

Pe  tc : lO : 13.84 
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0  9 : 05 : r  2 

09:10:00 

09:15:03 

05: 20 : CC 

09-25:02 

FP  Outpui  Power  Chp) 

-62 

-61 

-61 

-61 

-63 

Oil  tout  TorqueClb-ft) 

-1016 

-1011 

-1003 

-1006 

-579 

FD  Output  SpeedCrpm) 

315 

319 

320 

320 

573 

FD  Input  Speed  Crpm) 

1428 

1  -rOl 

1432 

1434 

2567 

Pump  Speed  Crpm) 

2053 

2055 

2057 

2f  57 

2)48 

Pump  P  PreasureCpsi) 

3814 

3821 

3812 

3801 

5574 

Pump  S  Fressur e Cps i ) 

360 

360 

362 

34  2 

Pump  Control  VoltCV) 

8.7 

3.  7 

C.  7 

8.7 

12.4 

Contrl  Oil  FlowCgpm) 

3.  05 

3.  18 

3.  03 

3.01 

3.  02 

Brake  lube  FlnwCgpm) 

0.70 

0.77 

0.66 

0.66 

C.6S 

Ambient  CoF) 

SO 

80 

30 

80 

80 

Temp  into  F.D.  CoF> 

176 

166 

167 

Temp  inside  F.D.Cc-F) 

200 

193 

240 

09i30 i 01 

09:35:00 

00:40:04 

09.45.02 

05:50:01 

FD  Output  Power  Chp) 

-62 

-56 

-63 

-34 

-61 

Cutout  TorqueCib-f t) 

-574 

-1055 

-1205 

-1206 

-1152 

FC  Output  SpeedCrpm} 

563 

277 

276 

278 

279 

FD  Input  Speed  Crpm) 

2520 

1238 

1237 

1244 

1252 

Pump  Soeed  Crpm) 

2049 

2059 

2057 

2058 

2055 

Pump  P  PreaaureCpsi) 

5303 

334  4 

3744 

3762 

3671 

Pump  S  PreaaureCpsi) 

346 

357 

362 

366 

364 

Pump  Contro'  VoltCV) 

12.4 

7.4 

7.4 

7.  1 

7.4 

Cont.-l  Oil  FlowCgpm) 

3.  09 

3.  08 

2  96 

w .  06 

3.  08 

Brake  Lube  FlowCgpm) 

0.73 

0.71 

0.63 

.0.69 

0.71 

Ambient  CoF) 

SO 

30 

80 

79 

80 

Temp  into  F.D.  CoF) 

171 

168 

163 

168 

Temp  inside  F.D. CoF) 

242 

196 

188 

190 

09:55; 01 

10:00:00 

10.05.C3 

10.15,00 

13:15,04 

FD  Output  Power  Chp.) 

-60 

-60 

-94 

-93 

-92 

Outpui  TorqueClb-f t) 

-1131 

-1130 

-1867 

-1856 

-1853 

FD  Output  SpeedCrpm) 

23! 

281 

264 

262 

260 

FD  Input  Speed  Crpm) 

1257 

1258 

1184 

1174 

1165 

Pump  Speed  Crpm) 

2058 

205S 

2047 

2051 

2053 

Pump  P  PreasureCpa; ) 

3634 

3847 

5155 

5072 

5006 

Pumo  S  PressureCpai) 

361 

360 

353 

354 

357 

Pump  Control  VoltCV) 

7.4 

7.4 

7.  4 

7.4 

7.4 

Contrl  Oil  FlowCgpm) 

3.10 

3.11 

3.  02 

3.  06 

3.  08 

Brake  Lube  FlowCgpm) 

0.71 

0 . 72 

0.66 

0.69 

0.70 

Ambient  CoF) 

80 

80 

80 

80 

80 

Temp  into  F.D.  CoF) 

170 

Temp  inaide  F.D. CoF) 

191 

10:20:04 

10:25:03 

10:30:01 

10:35:00 

10:40:03 

FD  Output  Power  Chp) 

-91 

-2 

0 

0 

0 

Output  TorqueClb-ft) 

-1853 

-71! 

14 

15 

-28 

FO  Output  SpeedCrpm) 

259 

11 

0 

0 

0 

FD  Input  Speed  Crpm) 

1160 

48 

0 

0 

0 

Pump  Speed  Crpm) 

2052 

1217 

0 

0 

0 

Pump  P  PressureCpsi) 

4991 

436 

-2 

-7 

-3 

Pump  S  Prea aure Cpa i ) 

350 

376 

-9 

-8 

-7 

Pump  Control  VoltCV) 

7.4 

2.5 

-0.0 

-0.0 

-0.0 

Contrl  Oil  FlowCgpm) 

3.08 

3.  08 

3.02 

3.  00 

0. 00 

Brake  Lube  FlowCgpm) 

0.70 

0.70 

0.67 

0.65 

0.00 

Ambient  CoF) 

81 

80 

79 

80 

31 

Temp  into  F.D.  CoF) 

169 

Temp  inside  F.D. CoF) 

189 
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Test  Engineer  Nadine  Barr 
Date:  18: 15: 84 

Final  Drive  S/N  3 

Run  No.  6 

15.44:48 

15.45:06 

15.50.0h 

15.55.00 

16.00. 03 

FD  Output  Power  Chp) 

-71 

-79 

-92 

-89 

-87 

Output  TorqueC lb-f t) 

-853 

•  331 

-1013 

-1019 

-1023 

PD  Output  Speed(rpm) 

435 

443 

478 

456 

448 

"D  Inpuf  Soeea  Crpm) 

1948 

2002 

2131 

2045 

2011 

5ui»p  Speed  Crpm) 

2055 

2055 

2050 

2055 

2054 

lc  Rnpe  C’utch  Cpsi) 

8 

8 

9 

o 

8 

Hi  Snqe  Clutch  Cpsi) 

137 

236 

237 

237 

235 

Pump  P  Pressur i (os i ) 

5227 

5312 

6153 

5803 

5751 

Pump  S  F.- essureCpsi) 

360 

357 

344 

342 

344 

Pump  Control  VoitCV) 

10.7 

10.9 

11.7 

11.7 

11.7 

Conirl  Oil  FlowCgpm) 

3.  17 

3.  16 

3.20 

3.  17 

3.  12 

Brake  Lake  FlowCgpm) 

0.72 

0.72 

0.74 

0 . 72 

0.70 

Ambient  CoF) 

73 

73 

74 

74 

74 

Temp  into  F.D.  CoF) 

173 

169 

167 

Temp  inside  F.D. CoF) 

207 

197 

201 

16.05.09 

16.-10.00 

16.15.00 

16.20.04 

16:25.02 

FD  Output  Power  Chp) 

-96 

-96 

-94 

-33 

-31 

Output  TorqueClb-ft) 

-2295 

-2278 

-2211 

-665 

-672 

FD  Output  SoeedCrpm) 

221 

222 

224 

257 

265 

rD  Input  Speed  Crpm) 

987 

992 

1005 

.  1152 

1195 

Fump  Speed  Crpm) 

2060 

2059 

2060 

2075 

2076 

Lo  Rnge  Clutch  Cpsi) 

8 

8 

8 

8 

8 

Hi  F-ge  Clutch  Cpsi  ) 

234 

233 

232 

236 

236 

Pump  P  PressureCpsl) 

5579 

5556 

5439 

246? 

2521 

Pump  S  Presi'jre(psi) 

344 

351 

349 

359 

366 

Pump  Control  VoitCV) 

7.3 

7.3 

7.3 

7.3 

7.3 

Car.trl  Oil  FlowCgpm) 

3.05 

3.  04 

3.10 

3.18 

3.  16 

Brake  Lube  FlowCgpm) 

0.65 

0.65 

0.69 

0.73 

0.72 

Ambient  CoF) 

74 

73 

74 

74 

74 

Temp  into  F.D.  CoF) 

161 

171 

Temp  inside  F.D. CoF) 

185 

185 

16.30:01 

16:35.01 

16.40.01 

16:45.03 

16.50:05 

TO  Outout  Power  Chp) 

-34 

-34 

-34 

-32 

-31 

Output  TorqueClb-ft) 

-657 

-664 

-647 

-547 

-538 

FD  Output  SpeedCrpm) 

268 

271 

272 

304 

305 

FD  Input  Speed  Crpm) 

1202 

1213 

1219 

1365 

1366 

Pump  Speed  Crpm) 

2078 

2079 

2078 

2077 

2076 

Lo  Rnge  Clutch  Cpsi) 

8 

8 

8 

8 

8 

Hi  Rnge  Clutch  Cpsi) 

236 

236 

237 

236 

236 

Pump  P  PressureCpsl) 

2531 

2552 

2521 

2505 

2473 

Pump  S  PressureCpsl) 

361 

369 

365 

368 

368 

Pump  Control  VoitCV) 

7.3 

7.3 

7.3 

8.0 

8.0 

Contrl  Oil  riowCgpm) 

3.  16 

3. 16 

3. 16 

3. 17 

3. 18 

Brake  Cube  FlowCgpm) 

0.72 

0.72 

0.  72 

0.72 

0.73 

Ambient  CoF) 

74 

73 

73 

73 

73 

Temp  into  F.D.  CoF) 

171 

Temp  inside  F.D. CoF) 

186 
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Date:10ll5:64 


Pace  2 


16:55:01 


FD  Output  Power  Cnp)  -31 
Output  TorqueClt-Tt)  -540 
FT'  Output  SpeedCrcrr.)  306 
FD  Input  Speed  Crpm)  1366 
Pump  Speed  Crpm)  2081 
LoRnge  Clutch  CpsiJ  8 
Mi  ?nge  Plutch  Cosi)  237 
Pump  P  PressureCpsw  2457 
Pump  f  Pressur e Cps i )  366 
Fump  Control  VoltCV)  8.0 
Co  n  t  r  1  Oil  FlcwCgpir.)  3.20 
Brale  Lube  Flowfgpm)  0.74 
Ambient  CoF)  74 
Temp  into  F.D.  Ccr)  174 
Temp  inside  F.D. CoF)  191 


17:00:05 

17.05:02 

17,  IT,  04 

17:15:01 

-31 

-38 

-34 

-34 

-475 

-439 

-415 

--'13 

344 

460 

433 

431 

1537 

2051 

1932 

194  2 

2079 

2077 

2075 

2079 

8 

o 

8 

8 

236 

238 

239 

2576 

3139 

2922 

£884 

366 

367 

364 

360 

9.  0 

10.8 

10 . 4 

10.4 

3.  15 

3.26 

3.32 

3.  15 

0.72 

0.77 

C.S1 

0.71 

73 

73 

74 

74 

171 

176 

172 

191 

197 

205 

17:20:00 


FD  Output  Power  Chp)  0 
Output  Tor qu e < lb-f t )  -38 
FD  Output  Spced(rpm)  0 
FD  Input  Speed  Crpm)  0 
Pump  SiDeed  (rpm)  0 
LcRngeClutcn  (psi)  8 
Hi  Rnae  Clutch  (psi)  232 
Pump  P  Pres  sure Cps  i  )  20 
Pump  S  Pressure  Cps  i  )  10 
Pump  Control  VoltCV)  -0.0 
Contrl  Oil  Flow(anm)  2.94 
Braie  Lube  FlowCgpm)  0.59 
Ambient  CoF)  74 
Temo  into  F.D.  CoF) 

Temp  inside  F.D. CoF) 
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Test  Engineer:  Nadine  Barr 
Date:  IB:  1 1: 84 
Final  Drive  S/N  3 
Run  No.  7 


12:34,15 

12.35:05 

12.40:05 

12:45.01 

12.50:04 

FD  Output  Power  Chp) 

-31 

-91 

-95 

-94 

-93 

Output  TorqueC lb-f t) 

-4048 

-4109 

-4465 

-4500 

-4412 

FD  Output  SDeedCrpm) 

ue 

116 

111 

110 

110 

FD  Input  Speed  Crpm) 

1231 

1216 

1163 

1156 

1355 

Pump  Speed  Crpm) 

1730 

1731 

1729 

1728 

1731 

Lo  Rnqe  Clutch  Cpsi) 

242 

243 

251 

252 

257 

Hi  Rnge  Clutch  Cpsi) 

3 

4 

3 

3 

3 

Pump  P  PressureCpsi) 

5702 

57£3 

594  •» 

5950 

5768 

Pump  S  FressureCosi) 

372 

368 

364 

356 

358 

Pump  Control  VoltCV) 

9.2 

9.2 

9.2 

9.5 

9.5 

Contrl  Oil  FlowCgcm) 

0.00 

0.11 

0.49 

0.49 

0.52 

Brake  Lube  FiowCopm) 

0.25 

0.32 

0.44 

0.43 

0.45 

Amb ient  C  r  F  ) 

68 

69 

77 

75 

72 

Temp  into  F.D.  CoF) 

134 

147 

150 

Temp  inside  F.D. CoF) 

161 

183 

203 

12:55:03 

14:03.47 

14:05:01 

14.10,04  14  i 

.15.01 

FD  Output  Power  Chp) 

0 

-118 

-118 

-124 

-124 

Output  TorqueClb-ft) 

S 

-4978 

-4951 

-5123 

-5379 

FD  Output  SpeedCrpm; 

0 

125 

126 

127 

121 

FD  I;iput  Speed  CrpmO 

0 

1305 

1316 

.  1335 

1274 

Pump  Speed  CrpmO 

1758 

1933 

1969 

7091 

2092 

Lo  Rnge  Clutch  CpsiO 

246 

241 

241 

241 

241 

Hi  Rnge  Clutch  CpsiO 

3 

8 

Q 

8  ~ 

8 

Pump  P  PressureCpsiO 

453 

6614 

6444 

6433 

6531 

Pump  S  Pressure CpsiO 

374 

362 

362 

354 

349 

Pump  Control  VoitCVO 

-0.0 

8.8 

8.8 

8.8 

8.8 

Contrl  Oil  FlowCgpmO 

0.51 

0.93 

0.93 

0.92 

0.93 

Broke  Lube  FlowCgpm; 

0.46 

0.54 

0.54 

0.54 

-0.55 

Ambient  CoFO 

71 

70 

70 

70 

70 

Temp  into  F.D  CoFO 

165 

Temp  inside  F.O.CcFO 

195 

14:20:04 

14.25.02 

14:30:02 

14,35:01 

14:40,01 

FD  Output  Pcwer  Che) 

-123 

-118 

-124 

-124 

-124 

Output  Tor queC i b- f t ) 

-5410 

-2478 

-2742 

-2622 

-2607 

FD  Output  SpeedCrpm) 

120 

251 

237 

248 

251 

FO  Input  Speed  Crpm) 

1251 

1120 

1061 

1111 

1123 

Pump  Speed  Crpm) 

2093 

2091 

2095 

2161 

2166 

Lo  Rnge  Clutch  Cpsi) 

241 

7 

7 

7 

7 

Hi  Rnge  Clutch  Cpsi) 

8 

235 

233 

232 

233 

Pump  P  PressureCpsi) 

6328 

6762 

6856 

6583 

6614 

Pump  S  PressureCpsi) 

345 

346 

341 

337 

341 

Pump  Control  VoltCV) 

8.8 

8. 1 

8. 1 

8. 1 

8.1 

Contrl  Oil  FlowCgpm) 

0.95 

3.10 

3. 10 

3. 15 

3. 16 

Srake  Lube  FlowCgpm) 

0.55 

0.60 

0.60 

0.63 

0.63 

Ambient  CoF) 

70 

71 

70 

7P 

70 

Temp  into  F.D.  CoF) 

175 

171 

Temp  inside  F.D. CoF) 

202 

201 
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14.47:15 

e-t 

O 

O 

ID 

14 .55 i C3 

15:00.01 

15:05.03 

FD  Output  Power  Chp) 

89 

92 

92 

92 

84 

Output  Torque<lb-f t) 

3770 

3910 

3864 

3902 

2743 

FD  Output  SpeedCrpm) 

123 

123 

124 

124 

162 

TO  Input  Speed  Crom) 

1294 

1292 

1301 

1303 

1692 

rump  Sored  CrpnO 

2182 

2183 

2184 

21S6 

2186 

to  Rnge  Clutch  Cpsi) 

247 

249 

246 

245 

245 

Hi  Root  Clutch  Cpsi) 

8 

8 

3 

o 

8 

Pump  P  Fr*«sureCpsi) 

441 

442 

435 

439 

437 

Fump  S  PressureCps i ) 

3664 

3791 

3810 

3814 

3493 

Pump  Control  VoltCV) 

8.2 

8.2 

8.2 

6.2 

9.9 

Contrl  Oil  FlowCgpm) 

0.33 

0.87 

0 . 89 

0.82 

0.95 

Brake  Lube  FlowCgpm) 

0.49 

0.46 

0.46 

0.  49 

0.51 

Ambient  CoF) 

71 

70 

71 

71 

71 

Temp  into  F.D.  CoF) 
Temp  inside  F.D.CoF) 


15,10.03 

15.15.03 

15,20,04 

15:25.04 

15:30:00 

FD  Output  Power  Chp) 

ICO 

94 

95 

94 

94 

Output  TorqueClb-f t) 

3353 

3129 

2591 

2590 

2587 

FD  Output  SpeedCrpm) 

156 

157 

192 

191 

191 

FD  Input  Speed  Crpm) 

1632 

1641 

2011 

2003 

2004 

Pump  Speed  Crpm) 

2133 

2185 

2187 

2189 

2189 

Lo  Rnge  Clutch  (pail 

244 

24  4 

244 

.  245 

244 

Hi  Rnge  Clutch  Cpsi) 

8 

8 

8 

S 

8 

Pump  P  PressureCpsi) 

433 

436 

435 

434 

435 

Pump  S  PressureCpsi ) 

4134 

3932 

4  039 

3999 

3979 

Pump  Control  VoltCV) 

9.9 

9.9 

11.1 

11.1 

11.1 

Contrl  Oil  FlowCgpm) 

0.98 

1.00 

1.02 

1.04 

1.02 

Brake  Lube  FlowCgpm) 

0.53 

0.55 

0.56 

0.57 

0.58 

Ambient  (oD 

71 

71 

71 

71 

72 

Temp  into  F.D.  CoF) 

162 

166 

170 

Temp  inside  F.D.CoF) 

195 

201 

205 

15.35,04 

15,40,01 

15:45,02 

15.48,41 

09,15:00 

FD  Output  Power  Chp) 

93 

95 

49 

0 

-31 

Output  TorqueC ib -f t ) 

2552 

2606 

1327 

-0 

-1242 

FO  Output  Sperd(rom) 

131 

131 

194 

0 

132 

FD  Input  Speed  Crpm) 

1999 

2000 

2008 

0 

1386 

Purp  Speed  Crpm) 

2210 

2191 

22C5 

63 

2076 

Lo  Rnge  Clutch  Cpsi) 

244 

242 

243 

-0 

-11 

Hi  Rnge  Clutch  Cpsi) 

8 

8 

8 

-0 

11 

Pump  P  PreaaureCpai) 

405 

430 

447 

-0 

2036 

Pump  5  Pressure (ps 1 ) 

4032 

3971 

1895 

-0 

367 

Pump  Control  VoltCV) 

11.1 

11.1 

9.  8 

0.0 

8.1 

Contrl  Oil  FlowCgpm) 

1.04 

1.03 

1.05 

0.00 

1.67 

Brake  Lube  Flow(gpm) 

0.59 

0.59 

C.50 

3.00 

C.94 

Ambient  CoF) 

72 

72 

71 

71 

73 

Temp  into  F.D.  CoF) 
Temp  inside  F.D.CoF) 
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Test  Enroneer:  Nadine  Bcr 
Date:  18: 18:  84 
Final  Drive  S/N  3 


I 

I 

I 

I 

I 

I 

1 


Run  No.  8 


06: 35  1 23 

06:40:01 

06:45:02 

06:50:02 

06:55:05 

FD  Output  Power  (hp; 

93 

89 

90 

91 

91 

Output  TorqueClb-f t) 

2013 

2021 

2345 

261 3 

1463 

FD  Output  Sp.eedCrpm) 

242 

232 

201 

154 

326 

FD  Input  Speed  Crpm) 

1083 

1040 

901 

823 

1463 

Pump  Speed  (rpm) 

2092 

2090 

2092 

2090 

2085 

Lo  Rnge  Clutch  (psi) 

9 

6 

8 

3 

7 

Hi  Rnge  Clit-h  (psi) 

111 

223 

227 

202 

222 

Pump  P  PressureCpsi ) 

454 

434 

431 

427 

41“ 

F'ump  S  Pres  sure (ps  l  ) 

4667 

4260 

4453 

4912 

4392 

Pump  Control  Volt(V) 

7.1 

7. 1 

7 . 1 

7.1 

1C.  4 

Contrl  Oil  FlowCgpm) 

2.79 

2.67 

2.74 

2.62 

2.87 

Brake  Lube  FlowCgpm) 

•3.49 

0.43 

0.45 

0.44 

0.54 

Ambient  (oF) 

71 

76 

go 

75 

73 

Temp  into  F.D.  (oF) 

160 

153 

167 

Temp  inside  F.D. CoF) 

174 

173 

197 

07:00:04 

07:05.04 

07:24,45 

07.25.04 

07.30:03 

FD  Output  Power  (hp) 

89 

0 

125 

131 

128 

Output  TorquaClb-ft) 

1469 

58 

2541 

2654 

2551 

FD  Output  SoeedCr^m) 

317 

0 

259 

259 

263 

FD  Input  Speed  (rpm) 

1420 

0 

1159 

.  1158 

i  178 

Pump  Speed  (rpm) 

2089 

332 

2181 

2181 

2185 

Lo  Rnge  Clutch  (psi) 

7 

7 

10 

10 

10 

Hi  Rnge  Clutch  Cp3i) 

239 

241 

246 

245 

239 

Pump  P  Pressure(psi) 

410 

233 

439 

434 

429 

Pump  S  Pressurefpsi) 

4372 

194 

5426 

5452 

5250 

Pump  Control  Volt(V) 

10.4 

-0.0 

8.0 

8.  0 

8.  0 

Contrl  Oil  FlowCgpm) 

3.11 

3.16 

3.44 

3.42 

3.25 

Brake  Lube  FlowCgpm"* 

0.63 

0.66 

0.67 

0.67 

0.59 

Ambient  CoF) 

76 

79 

78 

78 

77 

Temp  into  F.D.  CoF) 

182 

168 

Temp  inside  F.D. CoF) 

196 

198 

07:35:02 

06:06:18 

08:10:03 

08:15.00 

08:20:00 

FD  Output  Power  (hp) 
Output  Torque ( lb-f t ) 
FD  Cutout  Speed<"rpm) 
FD  Input  Speed  (rpm) 
Pump  Speed  (rpm) 
Lo  Rnge  Clutch  (psi) 
Hi  Rnge  Clutch  C psi) 
Pumo  P  PressureCps i ) 
Pump  S  PressureCpsl) 
Pump  Control  VoltCVO 
Contrl  Oil  FlowCgpm) 
Brake  Lube  FlowCgpm) 
Ambient  CoF) 
Temp  into  F.D.  (oF) 
Temp  inside  F.D. CoF) 


124 

126 

125 

125 

127 

2499 

2581 

2623 

2662 

2787 

260 

256 

250 

247 

242 

1164 

1147 

1121 

1105 

1082 

2185 

2036 

2  C36 

2037 

2039 

9 

10 

10 

10 

10 

236 

229 

231 

233 

23C 

419 

433 

426 

422 

431 

5054 

5495 

5519 

5440 

5605 

8.0 

8.2 

8.2 

8.  2 

8.2 

3.31 

3.25 

3.33 

3.38 

3.22 

0.62 

0.57 

0.62 

0.65 

0.57 

74 

71 

71 

71 

72 

184 

166 

199 

193 

1 

I 
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Pea.: 


2 


02,25,00 

08:30,02 

08:35,00 

08  >  46 «  48 

07:50.03 

FD  Output  Power  Cho) 

119 

121 

121 

0 

65 

Output  TorqueClb-f t) 

2567 

2877 

2670 

86 

768 

FLi  Output  Speed(rpm) 

241 

238 

238 

0 

44  1 

FD  Input  Speed  Crpm) 

1076 

1087 

1063 

3 

1904 

ruiro  Speed  Crpm'/ 

2042 

2040 

2042 

2082 

2160 

Lo  Rnqe  Clutcd  fpri) 

10 

10 

10 

3 

8 

Hi  .xnge  Gluten  Cpsi) 

?29 

229 

229 

0 

240 

Pump  P  Pressure Cpsi ) 

418 

421 

423 

481 

443 

Pump  5  Pres iur e Cps i 3 

5398 

5457 

5433 

393 

3363 

Punp  Control  VcItCV) 

8.2 

8.2 

8.2 

-0.0 

10.6 

Co.itri  Oil  FiowCgpm) 

3. 18 

3.  19 

3. 19 

0.00 

6.34 

Brake  Lube  FiowCgpuO 

0.54 

0.55 

0.55 

0.03 

0.94 

Ambient  CcF" 

72 

71 

71 

7  C 

74 

Temp  into  F.D.  Co F? 

166 

166 

Temp  inside  F.D.CoF) 

189 

190 

FINAL  DRIVE 
S/N  4 
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Test  Plan  10130 
Revision  B 


Table  10.  s/N  c>r>4 


This  sheet  is  a  summarization  of  the  functional  test  conducted  in  accordance 
with  this  test  plan. 


PERCENT  OF 

RATED  POWER 

— 

DIRECTION 

ACCUMULATED 

HOURS 

ACTUAL 

POWER  OUTPUT 

0 

FORWARD 

P  hrs  30  mirt 

0-* 

REVERSE 

e?  hfs  H3min 

// 

25  +  2% 

FORWARD 

3hw  3dm>n 

38-  3  (o 

REVERSE 

" 

50  +  2% 

FORWARD 

REVERSE 

lElBflfiB 

ir 

75  +  2% 

FORWARD 

_ 60  mi  n _ 

E89 

REVERSE 

i 

1 

if 

100  +  2% 

FORWARD 

30  min 

REVERSE 

30  min 

n 

TOTAL  HOURS 

_ _ _ _  —  ■  — 

FORWARD 

HKERBH 

— 

REVERSE 

/Ohrs  36min 

— 

Accumulated  hours  are  calculated  from  start/stop  times  recorded  by  the  computer. 
Actual  power  outputs  are  calculated  from  the  output  speed  and  torque  values 
recorded  by  the  computer. 


Total  Shifts  *  155 


&  Aciud  //.P  depended  on  mirtmuni  J-oroue  do  j-ufn 
dfe  "Etyno  Vitef’  .speed . 

PTP10130REVA 


k-71* 


*  %J  4C  ^  Qt  «4»Ms  **  &4Vt*#.vs  <>-  *4»  Vj(,:i(S  > -Vv4.^j*,fc 


HIGH  RANGE  ENGAGEMENT 


Test  Engineer: \ Nadine  Barr 
Dale:  18:  19: 84 
Final  Drive  5/N  4 
Run  No.  1 


14:51 i 32 

14 i 55 i 03 

15 i 00 ■ 00 

15:05:04 

15.10:01 

FD  Out  nut  Power  Chp) 

20 

20 

18 

18 

0 

Output  Torquet lb-f ti 

1036 

1028 

967 

380 

-50 

FD  Output  Speed Cr pm) 

102 

100 

99 

28 

0 

FD  Input  Speed  Opmi 

1073 

1052 

1035 

1029 

c 

Pump  Speed  '-pm) 

2063 

2072 

2073 

2075 

2036 

Lo  Pr.ge  Clutch  Cpsi) 

265 

261 

200 

240 

9 

Mi  Rr.ge  Clutch  Cpsi) 

8 

S 

7 

8 

7 

Pump  P  PressureCpsi) 

4  68 

461 

461 

<t54 

434 

Pump  S  PressureCpsi) 

1563 

1507 

1 435 

1411 

397 

Pump  Control  MoltCV) 

6.9 

6.9 

6.9 

6.9 

O 

o 

1 

Conirl  Oil  Flow(gpm) 

1 .33 

1.46 

1.21 

1.55 

1.43 

Brake  Lube  Flow(gpm) 

1.08 

1.12 

0.96 

1 .  16 

0.79 

Ambient  CcF) 
Temp  into  F.D.  CoF) 
Temp  Inside  F.D. CoF) 

70 

71 

71 

72 

72 

15:15.00 

15:20:00 

15.25.00 

15.30.00 

15.35.00 

PD  Output  Power  Chp) 

7 

6 

6 

13 

Output  TorqueClb-ft) 

299 

272 

260 

262 

331 

FD  Output  SpeedCrpro) 

127 

127 

127 

127 

203 

FD  Input  Speed  C.  pm) 

566 

567 

567 

567 

910 

Pump  Speed  (rpm) 

2083 

2090 

2091 

■0092 

2  092 

Lo  Rnge  Clutch  Cpsi) 

10 

10 

10 

10 

10 

Hi  ftnge  Clutch  Cpsi) 

233 

243 

223 

229 

236 

Pump  P  PressureCpsi) 

456 

457 

457 

456 

<43 

Pump  S  PressureCpSi  ) 

1286 

1240 

1232 

1222 

2073 

Pump  Control  VoltCV) 

5.7 

5.7 

5.7 

5.7 

7.1 

Contrl  Gil  FlowCgpm) 

3.60 

3.67 

3.48 

3.50 

3.27 

Brake  Luhe  FIowCgpn>) 

0.90 

C  .89 

0.82 

0.83 

0.76 

Ambient  CoF) 

72 

72 

73 

73 

73 

Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 


15:40:01 

15.44:00 

11:10:04 

11.15:04 

11  .20:03 

FD  Output  Power  <hp) 

13 

0 

-32 

-32 

-32 

Output  Torqu:Clb-f t) 

304 

-0 

-517 

-512 

-516 

FD  Output  Speed Crcir.) 

225 

0 

326 

325 

326 

FO  Input  Soeed  (rpm) 

*2357 

0 

1460 

1458 

14P.4 

Pump  Speed  (rom) 

2091 

70 

2072 

2073 

2076 

Ic  Rnge  Clutch  Cpsi) 

246 

4 

-401 

-580 

-814 

Mi  Rnge  Clutch  Cpsi) 

3 

0 

233 

234 

234 

Pump  P  Pressure Cps 1 ) 

450 

-3 

2539 

2544 

2524 

Pump  S  PressureCpsi) 

1450 

-4 

366 

366 

367 

Pump  Control  VoltCV) 

11.1 

-0.  C 

3.7 

8.7 

8.7 

Contrl  Oil  FlowCgpm) 

1.21 

o.oc 

3.30 

3.34 

3.  36 

Brane  Lub;  FiowCgpm) 

0.76 

0.00 

0.80 

0.82 

0.8i 

Ambient  CoF) 
Temp  into  F.D.  Ccc) 
Temp  inside  F.D. CoF) 

73 

73 

73 

73 

73 

*  Input  Speed  Calculated  i+_75 


Two'Speed  Final  Drive 


\ 

Test  Eng  ineer:  Nadine  Barr 
Date:  IB:  22: 84 
Final  Drive  S/N  4 


03:10.24 

09.15:01 

09.2C.02 

09.25.02 

09.30.04 

FD  Output  Power 

Chp) 

35 

£3 

33 

30 

30 

Output  Tor qu e C 1 b-f t ) 

797 

666 

783 

70.9 

715 

FD  ut  Speed 

Cr  pm) 

230 

225 

222 

219 

218 

FD  Input  Speed 

Crpm) 

1030 

1009 

994 

963 

973 

Pump  Speed 

(  r  pm) 

2156 

2160 

£161 

2163 

2164 

Lo  Rnge  Clutch 

Cpsi) 

11 

11 

11 

C 

5 

Hi  Rnge  dutch 

Cpsi) 

229 

228 

228 

254 

212 

Pump  F  Pressure Cpsi ) 

463 

456 

454 

*32 

453 

Pump  S  Pr e s sur e Cps i ) 

2470 

2180 

*lhh7 
«_  C.  C.  wj 

2144 

2141 

Pump  Control  Vo 

itCV) 

6.  7 

6.7 

6.7 

6. 7 

6. 7 

Contrl  Oil  FlowCgpm) 

3.64 

3.78 

4.00 

3.  46 

3.  03 

Bra*e  Lube  FlowCgpm) 

0.96 

1.04 

0.94 

1.00 

0.87 

Ambient 

CoF) 

68 

72 

78 

77 

74 

Temp  into  F.D. 

CoF) 

155 

175 

Temp  inside  F.D 

.  CcF) 

167 

186 

09:35.03 

09:40.01 

09:45:02 

09:50.05 

09:55.03 

FD  Output  Power  Chp) 

32 

32 

31 

35 

Output  TorqueClb-f t) 

587 

602 

590 

523 

660 

FD  Input  Speed  Crpm) 

283 

282 

280 

‘  279 

279 

FD  Input  Speed  Crpm) 

1270 

1260 

1256 

1251 

1247 

Pump  Speed  Crpm) 

2168 

2161 

2162 

2164 

_  21S5 

Lo  Rnge  Clutch  Cpsi) 

e 

5 

5 

5 

C 

Hi  Rnge  dutch  Cpsi) 

231 

236 

£11 

241 

246 

Pump  P  Pressure Cps  i  ) 

443 

448 

445 

440 

451 

Pump  S  PressureCpsi) 

2101 

2176 

2  083 

2062 

2122 

Pump  Control  VoltCV) 

7.5 

7.5 

7.5 

7.5 

7.5 

Ccntrl  Oil  FlowCgpm) 

3.  19 

3.25 

3.  05 

3.32 

3.31 

Brake  Lube  FlowCgpm) 

0.88 

0.9C 

0.34 

0.95 

0.93 

Ambient  CoF) 

72 

72 

73 

73 

75 

Temp  into  F.D.  CoF) 

171 

Temp  inside  F.D. CoF) 

194 

10:00:02  10: 

05:02 

10:10:04 

10:i5: 00 

10.20:00 

FT  Output  Power  Chp) 

32 

35 

30 

30 

o 

Output  Tor oue C 1 b-f t ) 

533 

670 

566 

483 

454 

FD  Input  Speed  Crpm) 

278 

277 

278 

326 

326 

FD  Input  Speed  Crpm) 

1243 

1243 

1245 

1458 

1461 

Pump  Speed  Crpm) 

2166 

2168 

2168 

2164 

2165 

Lo  Rnge  Clutch  Cpsi) 

5 

5 

5 

5 

5 

Hi  Rnge  Clutch  Cpsi) 

224 

233 

236 

247 

255 

cump  P  PressureCpsi) 

442 

447 

447 

444 

450 

Pump  S  Press.ireCpsl) 

2017 

2077 

2066 

2151 

2131 

Pumo  Control  VoltCV) 

7.5 

7.5 

7.5 

8.4 

8.4 

Contrl  Oil  FlowCgpm) 

3.11 

3.  12 

3.  17 

3.  44 

3.53 

Brake  Luhe  FlowCgpm) 

0.85 

0.84 

0.67 

1.04 

1.08 

Ambient  CoF) 

73 

72 

71 

71 

71 

Temp  into  F.D.  CoF) 

168 

Temp  inside  F.D. CoF) 

4-76 

194 

DfteilO. 22-94 

10 <25. 03 


FD  Output  Power  (hf)  31 
Output  ToraueClfc-f t)  498 
^D(Wrut  Speed  Crpm)  326 
r~  InTit  Scetd  Crpm)  1461 
Pump  Speed  Crpm)  2165 
Lo  Rnge  Clutch  Cosi)  5 
Hi  Rnge  Clutch  Ccsl)  22"* 
Pump  r  Pressure Cps i )  445 
Fump  S  PressureCpsl )  2129 
Pump  Control  VeliCV)  S.5 
Contrl  Oil  FlowCgpm)  3.20 
Brake  Lube  FiowCgpm)  0.84 
Ambient  CoF)  76 
Temp  into  F.D.  CoF) 

Temp  inside  F.D. CoF) 


Page  2 


10.30:00 

10.35.02 

10:40.00 

10.45.03 

32 

29 

29 

34 

511 

471 

464 

542 

376 

326 

326 

1462 

1463 

1463 

1463 

2165 

2169 

2170 

23  69 

C 

5 

5 

5 

241 

2 12 

220 

238 

443 

449 

446 

445 

2124 

2114 

2080 

2100 

8.4 

8.5 

6.4 

8.5 

3  46 

3.08 

3.53 

3.27 

1.07 

0.89 

0.61 

0.95 

76 

73 

72 

71 

FD  Output  Power  Chp) 

10  50.01 

32 

Output  TarqueCIb-f t ) 

513 

FD  input  Speed  Crpm) 

326 

FO  Input  Speed  (rpm) 

1463 

Pun.D  Speed  Crpm) 

2168 

Lo  Rnge  Clutch  Cpsi) 

5 

Hi  Rnge  Clutch  Cosi) 

243 

Pump  P  PressureCpsl) 

445 

Pump  S  P'essureCpsi) 

2150 

Pump  Control  VoltCV) 

8.4 

Contrl  Oil  FlowCgpm) 

3.  38 

Brake  Luoe  Flow(gpr) 

1.01 

Ambient  CoF) 

72 

Temp  into  F.D.  Co”) 

173 

Temp  inside  F.D. CoF) 

205 

10.55.04 

11.00.05 

11.05.00 

11.10.01 

29 

33 

28 

38 

405 

465 

395 

458 

375 

375 

374 

433 

1683 

1632 

1679 

1934 

2168 

2169 

J2170 

2164 

5 

5 

5 

e 

w 

244 

213 

247 

216 

447 

453 

451 

-  447 

2303 

2272 

23G* 

2603 

9.5 

9.5 

9.5 

10.4 

3.41 

3.19 

3.46 

3.  13 

1.03 

0.96 

1.06 

0.91 

77 

72 

72 

73 

11.15,05 

11.23.02 

11.25.04 

11 .30,01 

13.01.39 

FD  Output  Power  Chp) 

43 

26 

32 

34 

31 

Output  TorqueClb-* t) 

521 

384 

467 

499 

1440 

FD  input  Sneed  Crpm) 

431 

358 

358 

359 

114 

FP  Input  Speed  Crpm) 

1933 

1601 

1602 

1608 

1192 

Pump  Sored  Crpm) 

2168 

2170 

2169 

2168 

2058 

Lo  Rnge  Clutch  Cpsi) 

5 

C 

5 

5 

245 

Hi  Rnge  Clutch  Cpsi) 

226 

231 

250 

236 

6 

Pump  P  PressureCpsl ) 

449 

444 

447 

449 

461 

Fumo  S  PressureCpsl) 

2581 

2189 

2290 

2244 

1931 

Pump  Control  VoltCV) 

10.4 

8.9 

8.9 

8.9 

7.4 

Contrl  Oil  FlowCgpm) 

3.  29 

3.23 

3.35 

3.27 

1.08 

Brake  Lube  FlowCgpm) 

0.99 

0.95 

0.97 

0.96 

0.93 

Ambient  CsF) 

73 

73 

72 

72 

69 

Temp  into  F.D.  CoF) 

178 

Temp  inside  F.D. CoF) 

227 

Ga  t  e : 1 G : 22  >  84 


Pag?  3 


13.05.01 

13.10.00 

13:15. Cl 

13:20.03 

13:25.33 

FG  Output  Power  Cho) 

30 

30 

29 

33 

33 

Output  Torquedb -f O 

1385 

1384 

1323 

1511 

1517 

FD  Oa^  u  *.  Speed  Crpm) 

115 

115 

114 

113 

113 

TO  Input  Speed  Crpm) 

12C3 

1201 

1195 

1183 

1179 

Pumo  Speed  Crpm) 

2060 

2060 

2  0G3 

2062 

2  063 

Lo  ~nge  Cl ulcn  Cpsi) 

257 

243 

245 

246 

25  0 

Hi  Rnge  Clutch  Cpsi) 

6 

7 

7 

8 

6 

Pumc  P  Pr es *>ur  e  Cpsi  ) 

458 

456 

452 

452 

45  J 

Pumo  S  Pressure Cpsi 1 

1831 

1791 

1733 

1647 

1S30 

Pump  Control  VoltCV) 

7.4 

7.4 

7.4 

7.4 

4 

Contrl  Oil  FiowCgpm) 

1.28 

1.39 

1.42 

1.39 

1.45 

Brake  Lube  FlowCgpm) 

1 . 04 

1.07 

1.15 

0.96 

o  .  39 

Ambient  CoF) 

76 

79 

75 

73 

73 

Temp  into  F.D.  Co“) 

147 

168 

Temp  inside  F.D.CoF) 

159 

174 

13.30.04 

13.35.05 

13.40.03 

13.45:00 

13:50:05 

FD  Output  Power  Chp) 

33 

31 

31 

30 

30 

Output  Tot queClb-f O 

1528 

1433 

1455 

1400 

1416 

FD  Input  Speed  Crpm) 

112 

112 

1 12 

112 

112 

FG  Input  Speed  Crpm) 

1177 

1174 

1172 

1173 

1176 

Pump  Speed  Crpm) 

2064 

2065 

2066 

2068 

2071 

Lo  Rnge  Clutch  CpsiO 

232 

258 

246 

'  25S 

215 

Hi  Rage  Clutch  CpsiO 

8 

8 

8 

8 

8 

Pump  F  PressureCpsl 0 

453 

450 

451 

452 

453 

Pump  S  Pressure Cps i 0 

1829 

179C 

1788 

1778 

1789 

Pump  Control  VoltCV) 

7.4 

7 . 4 

7.4 

7.4 

7.4 

Contrl  Oil  FlowCgpm) 

1.07 

1.11 

1.13 

1.38 

1.34 

Brake  Lube  FlowCgpm) 

0.74 

0.78 

0.81 

0.95 

0.87 

Ambient  CoF) 
Temp  into  P.D.  CoF) 
Temp  inside  F.D. CoF) 

73 

72 

72 

72 

72 

176 

182 

4-78 


lest  Engine*-:  Nadir*  Barr 
Date:  18:  22: 84 
Final  Drive  S/N  4 
Run  No.  2 

13: 55; 00 


FD  Output  P.nwer  Or—  33 
Output  Torque(Jb-ft)  1307 
FO  Output  SpeedCrcr,)  133 
FO  Input  Speed  CrDm)  1400 
Fump  Sneed  Crpm)  2070 
to  Rnge  Clutch  Cosi"*  233 
Hi  Rnge  Ciutrh  Cpsi)  8 
Pump  P  Pressure(psi)  453 
Pump  S  Pressure (psi 7  1851 
Pump  Central  Vo  J  t  CV)  8.4 
Contrl  Oil  FlowCgpm)  1.35 
Rrake  Lube  FlowCgpm)  0.S7 
Ambient  CsF)  73 
Temp  it. to  F.O.  CcF) 

Temp  inside  F.O. Cor  7 


14.20:03 


FD  Output  Power  (hp)  SI 

Output  TorqueClb-f t)  2550 

FD  Output  Spced(rpm)  126 

Fn  Input  Speed  Crpm)  1319 

Fump  Speed  Crpm)  2066 

Lo  Rnge  Clutch  (psi)  241 

Hi  Rnge  Clutch  (psi)  8 

Pump  P  PressureCpsi)  449 

Fump  S  PressureCosi)  2880 

Pump  Control  VoltfV)  8.4 

Contrl  Oil  FlowCgpm)  1.56 

Crate  Lube  FlowCgpm)  1.10 

Ambient  CcF)  73 

Temp  into  F.D.  CoD 
Temp  inside  F.D.(cF) 


14:45:02 


FD  Output  Power  (hp)  61 
Output  TorqueClb-f t)  2225 
FD  Output  SpeedCrpm)  145 
FC  Input  Speed  Crpm)  15.5 
Pump  Speed  Crpm)  2071 
Lo  Rnge  Clutch  (psi)  251 
Hi  Rnge  Clutch  (psi)  7 
Pump  P  Pressure Cps 1 )  441 
Pump  S  PressureCosi)  2842 
Pump  Control  VoltCV)  9.5 
Contrl  Oil  FlowCgpm)  1.47 
Brake  Lube  FlowCgpm)  1.07 
Ambient  CoF)  72 
Temp  into  F.O.  CoF) 

Temp  inside  F.O. CoF) 


14:00.04 

14,05.00 

1 1 1 10 . 06 

14.15.01 

32 

31 

32 

S4 

1264 

1239 

1242 

2659 

134 

133 

134 

126 

1299 

1398 

1  ->  0  C 

1323 

2073 

2072 

2072 

2062 

£55 

258 

261 

262 

S 

8 

8 

8 

447 

450 

450 

4  17 

1818 

1799 

1787 

2941 

8.  4 

8.  4 

8.  4 

3.4 

1.23 

1.28 

1.39 

1.54 

0.33 

0.90 

i .  ro 

1.10 

71 

72 

72 

72 

14:25.00 

14.30.02 

14,35:02 

14:40:04 

61 

62 

62 

61 

2562 

2580 

2609 

2562 

125 

125 

125 

125 

1315 

1311 

1312 

1313 

2065 

2065 

*2067 

2069 

254 

204 

210 

222 

3 

8 

8 

8 

444 

444 

439 

445 

2862 

2866 

2879 

2838 

8.4 

8.4 

8.4 

8.4 

1.33 

1.22 

1.12 

1.03 

0.93 

0.76 

0.63 

0.63 

72 

71 

72 

72 

14,50:02 

14.55:04 

15.00:01 

15,05:05 

61 

£1 

59 

62 

2207 

2219 

2125 

2225 

145 

145 

145 

146 

1536 

1521 

1520 

1525 

2074 

2073 

2078 

2079 

252 

263 

254 

247 

8 

8 

O 

9 

446 

444 

445 

444 

2838 

2810 

2830 

2811 

9.5 

9.5 

9.5 

9.5 

1.63 

1.78 

1.57 

1.54 

1.18 

1.29 

1.13 

1.09 

73 

73 

73 

73 

4-79 


Date < 10: 22 i *4 


Pane 


15.10:00 

15.15.01 

15.20.01 

15.25.01 

15:30.03 

FD  Output  Power  ihp) 

60 

62 

61 

60 

63 

Output  TorqueClb-f t > 

1870 

1961 

1928 

1880 

1882 

FD  Output  Speedfrpm) 

168 

167 

167 

167 

167 

FD  Input  Speed  (rpnO 

1757 

1748 

1/48 

1748 

1752 

Pump  Speed  Crpm) 

2080 

2077 

20PO 

20Si 

2083 

Lo  Rnge  Clutch  Ccsi) 

055 

257 

257 

251 

250 

Hi  Rr.ge  Clutch  Cps  i ) 

3 

3 

8 

S 

8 

Pump  P  Pressure  Cps  i  1 

■442 

444 

443 

446 

447 

Pump  S  PressureCpsi) 

2827 

2905 

2914 

2399 

2911 

Pump  Control  VoitCV) 

10.4 

10.4 

10.4 

10.4 

10.4 

Contrl  Oil  F’lowCgpn.) 

1.53 

in 

« 

1.52 

1.48 

1.48 

Brake  Lube  F’owCgpm) 

1.10 

1.10 

1 . 09 

1.07 

1  .  Co 

Ambient  CcF) 
Temp  into  F.O.  CoF) 
Temp  inside  F.D.CoF) 

72 

72 

71 

71 

7~ 

15:35.02 

15.40.00 

15.45:01 

15:50:00 

15.55:05 

FD  Output  Power  Chp) 

-34 

-35 

-34 

-33 

-34 

Output  TorqueClb-f t) 

-1517 

-1552 

-1500 

-1364 

-1399 

FD  Output  SntedCrpmi 

119 

120 

120 

128 

128 

FD  Input  Speed  Crpm) 

1249 

1255 

1259 

1338 

1339 

Pump  Speed  Crpm) 

2083 

2087 

2087 

2069 

2068 

La  Pnge  Clutch  Cpsi) 

261 

267 

229 

256 

255 

Hi  Rnge  Clutch  Cpsi) 

8 

8 

8 

*  8 

8 

Fump  P  Pressure(psi) 

2265 

2276 

2267 

2233 

2233 

Pump  S  PressureCpsi) 

368 

368 

369 

369 

369 

Pump  Control  VoitCV) 

7.7 

7.7 

7.7 

8.0 

8.  0 

Contrl  Oil  FlawCgpm) 

1.47 

1.62 

1.59 

1.25 

1.27 

Brake  Lube  FlowCgpm) 

1.09 

1.19 

1.13 

0.83 

0.34 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D.CoF) 

75 

73 

72 

72 

73 

16:00:01 

16:05.01 

16.10:00 

16.15.02 

16-20.00 

FD  Cutout  Power  Chp) 

-34 

-30 

-36 

-35 

-35 

Output  TcrqueClb-f f> 

-1382 

-1027 

-1249 

-1232 

-1204 

FD  Output  SpeedCrpm) 

128 

151 

151 

151 

151 

FD  Input  Speed  Crpm) 

1343 

1537 

1579 

1573 

1576 

rump  Sceed  (rom) 

2089 

2089 

2083 

2090 

2090 

Lo  Rnge  Clutch  Cpsi) 

257 

24S 

247 

252 

250 

Hi  Rnge  Clutch  Cps.O 

8 

8 

8 

3 

S 

Pump  P  PressureCpsi) 

2207 

2165 

2350 

2329 

2339 

Pump  S  PressureCpsi) 

369 

369 

369 

369 

366 

Pump  Control  VoitCV) 

8.0 

9.1 

9.1 

9.  1 

9.  1 

Contrl  Oil  FlowCgpm) 

1 . 23 

1.39 

1.39 

1.43 

1.42 

Brake  Lube  FlowCgpm) 

0.86 

0.96 

0.96 

0.98 

0.97 

Ambient  CoF) 

Temp  irto  F.O.  CoF) 

72 

72 

73 

73 

72 

Temp  inside  F.D.CoF) 


4-80 


16 i 25 i 06 

16 1 30  >03 

16:35. 01 

16.40)02 

16:55.43 

FD  Output  Power  Chp; 

-31 

-33 

-  35 

-33 

-50 

Output  Tor que ( I b-f t ) 

-S23 

-648 

-599 

-576 

-585 

FD  Output  SpeedCrpm) 

264 

264 

304 

303 

445 

FD  Iriput  Speed  Crpm) 

1163 

1183 

1362 

1360 

1980 

Pump  Speed  Crtwl 

2037 

2085 

2092 

2091 

209 0 

Lo  Rngc  Clutch  (psi) 

11 

10 

/ 

7 

*■> 

/ 

Hi  Snge  Clutch  <psi) 

231 

228 

238 

235 

232 

Pump  P  PressureCpsi) 

29G3 

2933 

263? 

2731 

3419 

Pump  S  Pressure  Cos  i  > 

364 

366 

362 

366 

363 

Pump  Control  Volt  0.0 

7.5 

7.5 

9.2 

8.2 

10.7 

Contrl  Oil  FlowCgom) 

3. 97 

4.00 

3.70 

3.  70 

3.  72 

Brake  Lube  FlowCgpoO 

1.08 

1.08 

1.07 

1 . 09 

1.11 

ABib4ent  CoFJ 
Temp  into  F.D.  CoFO 
Temp  inside  F.D.CoF) 

73 

73 

73 

73 

73 

17:17.56 

1  /  t  J  S : 55 

^4  05.  CO 

14:10:0" 

14  *5:0L 

r  D  Cutout  Power  (ho) 

-30 

-2? 

\  31 

32 

Put  put  TorgueClb-ftO 

-433 

-412 

^239 

1242 

>659 

FD  Output  SpeedCrpm> 

365 

366 

flB 

134 

/  126 

FD  Input  Speed  Crpm) 

163S 

1639 

1398\ 

1400 

/  1323 

Pump  Speed  Crum) 

2095 

2096 

2072 

2072/ 

2062 

Lo  Rnge  Clutch  Cpsi) 

7 

7 

259 

\  2^1 

262 

Hi  Pnge  Clutch  CpsiO 

235 

234 

8 

*  Xe 

8 

Pump  P  Pressure(psi) 

2752 

2750 

450 

/  4^0 

447 

Pump  £  Pressure Cpsi  I 

366 

366 

1799 

/  17 8?N 

v  2941 

Pump  Control  VoltCV) 

9.2 

9.2 

B.y 

'  8.4 

\  8.4 

Contrl  Oil  F 1 ow(gpm) 

3.71 

3.65 

i.ae 

1.33 

\.54 

Brake  Lube  FlowCgpmi 

1.10 

1.08 

j/90 

1.00 

l\u) 

Ambient  CoF) 
Temp  into  F.D.  CoF7 
Tenp  iri'idr  F.D.<sF7 

73 

73 

/  72 

.  72 

Test  Engineer:  Nadine  Barr 
Date:  18:22:84 
Final  Drive  S/N  4 
Run  No.  3 


17:20:11 

17.25.01 

17.30:01 

17,35:02 

17:40:01 

FD  Output  Power  Cho) 

-31 

-35 

-32 

-31 

-31 

Output  TorqueClb-f f ) 

-451 

-501 

-455 

-  439 

-4  4? 

FD  Output  Speed(rpm) 

366 

365 

3C7 

367 

366 

FT  Input  Speed  CrDm) 

164  0 

1635 

1642 

1644 

1S42 

Pump  Speed  ''rpml 

2095 

2096 

2096 

2099 

2098 

Lo  Rnge  Clutch  Cpsi) 

7 

7 

7 

7 

7 

Hi  Rnge  Clutch  Cpsi) 

?33 

235 

230 

229 

233 

Fump  P  P-fssure (ps : j 

2734 

2874 

2958 

2837 

2884 

Pump  S  P>'es3ure(p5iy 

364 

367 

356 

366 

364 

Pump  Control  VoitCV) 

9.2 

9.2 

9.2 

S.  2 

9.2 

Contrl  Oil  FiowCgpm) 

3.64 

3.71 

3.57 

3.50 

3. T9 

Brake  Lube  FiowCgpm) 

1.06 

1.10 

1.02 

0.98 

1.04 

Ambient  CoF) 

72 

73 

73 

T“? 

/  w 

73 

Temp  Into  r.O.  CoF) 

165 

Tersp  inside.  F.D.CoF) 

205 

17.45.03 

17,50:00 

17:55:02 

18:00:00 

18.05:03 

FD  Output  Power  Chp) 

-33 

-34 

-30 

.  -27 

-36 

Output  TorqueClb-f t 7 

-470 

-486 

-430 

-387 

-509 

FD  Output  SoeedCrpm) 

367 

36  e 

367 

366 

367 

FD  Input  Speed  Crpm) 

1642 

1642 

1642 

1643 

1644 

Pump  Speed  Crpm) 

2098 

2099 

2100 

2099 

2102 

Lo  Rr.ge  Clutch  Cpsi) 

7 

7 

7 

7 

7 

Hi  Rnge  Clutch  Cpsi) 

231 

230 

233 

233 

231 

Pump  P  Fressure(pji) 

2358 

2849 

2847 

2849 

2855 

Pump  S  PressureCpsi) 

368 

368 

367 

366 

365 

Fump  Control  Vo  It (75 

9.2 

9.2 

9.2 

9.2 

9.  2 

Contrl  Oil  FiowCgpm) 

3.57 

3.52 

3.60 

3.60 

3.52 

Brake  Lube  FiowCgpm) 

1 .  02 

0.99 

1.04 

1.05 

1 .  01 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  lnsioe  F.D.CoF) 

73 

73 

73 

“7~* 
t  w 

73 

165 

203 

lSi 10i0i 


FD  Output  Power  Chp)  -27 
Output  TorqueCIb-f t>  -390 
F D  Output  Speed (rpm)  367 
FD  Input  Speed  <rnnO  1644 
Pump  Speed  Crpm)  2102 
Lo  Rnqe  Clutch  Cpsli  7 
Hi  Rr.ge  Clutch  Coat)  234 
Pump  P  PnessureCpsi )  2352 
Pump  S  PressureCps  i  )  366 
Fumo  Control  Volt<V>  9.2 
Contrl  Oil  FlowCgpm)  3.60 
8rake  Lube  FiowCgpm)  1.05 
Ambient  CaF)  73 
Temp  into  P.0.  CoF) 

Temp  inride  F.O.CoF) 


15:05 

18:20:05 

18:25, CO 

1 8:30:01 

-33 

-33 

-28 

-29 

-465 

-471 

-401 

-413 

367 

367 

367 

367 

1643 

1647 

1646 

1646 

2101 

2102 

2101 

2101 

7 

7 

7 

7 

?38 

230 

230 

228 

284? 

2613 

2318 

2819 

366 

363 

363 

367 

9.2 

9.2 

9.2 

3.2 

3.  77 

3.61 

3.57 

3.51 

1.13 

1.06 

1.02 

0.99 

73 

73 

73 

73 

163 

203 


4-82 


18 i 35 <01 


FD  Output  Powfr  ChpO  -32 

Output  Torque < lb-f t )  -484 

FD  Ou t du t  Speed Crpm)  367 

FD  I  >„  ut  Soeed  (rpmJ  164? 

Pumo  Sr-ead  Crpmj  2100 

Lo  Rnge  Clutch  Cpsi)  8 

Pi  Rnge  Clutch  Cpai)  230 

Fump  P  Presiur e Cps x 1  2807 

Pump  3  PressureCpsi)  36-t 

Pump  Cor.trol  VoltCV)  9.2 

Oontrl  Oil  FlowCgpm)  3.49 

Brake  Lube  FlowCgpm}  0.98 

Ambient  CoF)  73 

Temp  into  F.O.  CoF 5 
Temc  insioe  F.P.CcFi 


r  ■  ■  - 

( 

7 

- * — -V - 1 — ■  ■  - 

■w  ^  ' 

— r 

Tesi  Engineer:  Nadine  Barr 

Date:  18:23:84 

Final  Drive  5/N  4 

Run  No.  4 

08:23:36 

08.25:00 

08:30:04 

06:35.02 

03:40:02 

FD  Output  Power  Chpj 

-95 

-90 

-84 

-94 

-92 

Output  TorqueOb-ft) 

-4414 

-4270 

-4112 

-4634 

-4250 

FD  Output  Soeed  Cr  p-r.j 

113 

111 

1  08 

105 

113 

FD  Input  Speed  (remO 

1186 

1160 

1126 

1105 

1  ICC 

Pump  Spied  Crpm) 

2033 

2036 

2039 

2C39 

2041 

Lo  Rnge  Clutch  (psi) 

262 

249 

270 

249 

215 

Hi  Rnae  Clutch  (pa;) 

6 

7 

7 

7 

7 

Pump  P  Presaure(pai) 

5407 

5141 

4721 

5121 

4934 

Fump  S  PressureCpsi ) 

363 

376 

371 

363 

356 

Pump  Control  Vc 1 t (V) 

7.3 

7.3 

7.3 

7.5 

8.P 

Contri  Oil  Flcwtgpm) 

0.79 

0. 84 

3  .  07 

1.13 

1.07 

Crake  Lube  Fiow(gpm) 

0.67 

0.65 

0.30 

0.91 

0.75 

Ambient  CoF' 

£0 

80 

91 

81 

78 

Temp  into  F.D.  (oF) 

140 

163 

Temp  inside  F.D.(oF) 

125 

174 

08:45.01 

08.50.04 

08.55.00 

09.00.02 

09.05.05 

FD  Output  Power  Cho) 

-34 

-33 

-35 

-34 

-31 

Output  TorqueOlb-f t) 

-649 

-630 

-662 

-645 

-591 

FD  Gutput  Speed(rom) 

272 

273 

275 

277 

278 

FD  Input  Speed  (rpir.0 

1219 

1223 

1234 

.  1242 

1245 

Pump  Speed  Crpm) 

2052 

2052 

2054 

2059 

2063 

Lo  Rnge  Clutch  Cpai) 

9 

9 

9 

9 

9 

HI  Rnge  Clutch  Cpai) 

£34 

229 

223 

231 

231 

Pump  P  Preaaure(psi) 

2814 

2602 

2831 

2840 

2825 

Fump  S  Preaaure Cpa i 0 

364 

365 

369 

370 

369 

Pump  Control  VoltCVi 

7.7 

7.7 

7.  7 

7.7 

7.7 

Contri  Lil  Flow(gpm) 

3. 95 

3.98 

3.80 

3.85 

3.89 

Brake  Lube  Flow(qpm) 

1. 21 

1.22 

1.13 

1.14 

1.15 

Ambient  CcF) 

72 

71 

70 

70 

69 

Temp  into  F.O.  CcF) 

172 

Temp  inaide  F.D.(oF) 

196 

09:10:03 

09.15.00 

09>  20.00 

09.25.0; 

09. -70 . 02 

FD  Output  Power  (hp) 

-33 

-33 

-63 

-62 

-65 

Output  Tor que ( 1 b- f t > 

-622 

-620 

-1240 

-1246 

-1297 

FD  Output  Speed Crpm! 

276 

278 

265 

263 

262 

FD  Input  Speed  from) 

1246 

1245 

1137 

1178 

1175 

Pump  Speed  Crpm) 

2064 

2062 

2060 

2059 

2062 

Lo  Rnge  Clutch  Cpai) 

9 

9 

9 

8 

8 

Hi  Rnge  Clutch  Cpai) 

225 

229 

227 

233 

220 

Pump  P  Pressure Cpai) 

2807 

2838 

4145 

4080 

4  035 

Pump  S  Preasure (pa i ) 

366 

36S 

362 

364 

365 

Pump  Control  Volt(V) 

7.7 

7.7 

7.7 

7.7 

7.7 

Contri  Oil  Flow(gpm) 

3.85 

3.86 

3.76 

3.76 

3.67 

Brake  Lube  Flow(gpm) 

1.16 

1.14 

1.10 

1.15 

1.10 

Ambient  CcF) 

69 

69 

70 

70 

70 

Temp  into  F.D.  CcF) 

166 

162 

Temp  inaide  F.D.CoF) 

206 

200 

4-84 
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Dr  1 e : 1 0 : 22 » 64 

09 ! 35 i 01 


FD  Output  Power  Chp)  -61 
Output  Torque<lb-f t)  -1211 
FD  Output  SpeedCrpm)  262 
FT  Input  Speed  Crpm)  ll^S 
Pump  Speed  Crpm)  2062 
Lo  Rnge  Clutch  Cpsi)  8 
Hi  Rnge  Clutch  Cpsi)  218 
Pump  P  Press'jreCpsi i  4021 
Pump  S  PressureCpsi)  360 
Pjmp  Contro’.  VoltCV)  7.7 
Ccntrl  Oil  FlowCgpm)  3.57 
Crake  Lube  FlowCgpm)  1.05 
Ambient  CoF)  71 
Temp  into  F.D.  CoF)  161 
Temp  Inside  F.D.CcF)  198 


lO.OOiOl 


FO  Output  Power  Cho)  -64 
Output  Torque Clb-ft )  -1096 
FD  Output  SpeedCrpm)  305 
FD  Input  Speed  Crpm)  1365 
Pump  Speed  Crpm)  2065 
Lo  Rnge  Clutch  Cpai)  8 
Hi  R- ge  Clutch  Cpsi)  226 
Pump  P  PressureCosi)  4160 
Pump  S  PressureCpsi)  356 
Pumc  Control  VoltCV)  8.8 
Contrl  Oil  FlowCgpm)  3.76 
Brake  Lube  FlowCgpm)  1.16 
Ambient  CoF)  71 
Temp  into  F.D.  CcF) 

Temp  inside  F.D. CoF) 


Pane  2 


09.40:03 

09.45.04 

09.50.0’ 

09:55.04 

-G5 

-61 

-63 

-61 

-1110 

-1058 

- 1092 

-1046 

305 

305 

305 

3C5 

1368 

1366 

1365 

1368 

2  062 

2060 

2060 

2062 

8 

8 

8 

3 

225 

227 

220 

220 

4207 

4159 

4187 

411? 

359 

363 

357 

364 

8.8 

8.8 

S .  8 

8.  ? 

3.71 

3.74 

3.65 

3.61 

1.11 

1.14 

1.0S 

1 .  08 

71 

71 

71 

72 

166 

206 

05.04 

1C  t 10 : 05 

10. 15. 00 

10:20.01 

-62 

-66 

-63 

-60 

-1075 

-1223 

-1157 

-3100 

305 

284 

285 

285 
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-63 

-62 
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4057 
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Lo  Rnge  Clutcn  Cosi) 

3 

S 

8 

9 

8 
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Temp  inside  F.D.CoF) 
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FD  Input  Speed  (rpm) 
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8 

8 

3 

8 

8 
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72 

72 
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FO  Oufcut  Speed  Crpm) 

277 
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FD  Input  Speed  Crpm) 
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Lo  Rnge  Clutch  Cpsi) 
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6 

8 

8 

8 
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5489 
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362 

365 
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8.2 

8.2 

8.2 

8.2 
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FDO“fcut  Speed  Crpm)  481 
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Temp  inside  F.D. CoF)  230 
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8 

8 
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236 

235 
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Pump  P  PressureCpsi) 
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2282 
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9 
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8.4 
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73 
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73 
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17 

Output  Torque C 1 b-ft) 

-2474 

-2454 

276 

296 

306 
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8 

8 

8 
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341 
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7.8 

7.3 
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Ambient  CoF) 

73 

73 

74 

74 

75 
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4-90 


1? : 35 1 02 

17:40.04 

17.45.05 

17;50i01 

17:55:03 

FO  Output  Tower  Chp) 

21 

21 

21 

21 

21 

Output  TorqueClb-f t> 

324 
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8 

8 

8 

8 
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449 
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8.9 
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8.9 
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3.84 
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1.19 
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74 

74 
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20 

21 

20 

21 
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337 
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2114 
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8 

8 

8 
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8 
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1911 
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Pump  Control  VoltCV) 

8.9 

8.9 

6.9 

8.9 

8.9 

Ccnlrl  Oil  FlowCgpm) 

3.51 

3.53 

3.57 

3.55 

3.66 

Brake  Lube  FlowCgpm) 

1.01 

1.01 

1.04 

1.01 

1.08 

Ambient  CoF) 

74 

74 

74 

74 

74 

Temp  into  F.D.  Cor) 

167 

160 

Temp  inaide  F.D. CoF) 

204 

199 

18.25.01 

18.30.04 

18.32.22 

\5, 20.02 

15:25.00 

FD  Output  Power  Chp) 

20 

20 

0 

\  -22 

/zz 

Output  TorqueClb-f t) 

316 

310 

-24 

\-357 

>355 

FD  Output  SpeedCrpm) 

337 

337 

0 

\325 

/  327 

FD  Input  Speed  Crprn) 

1510 

1511 

0 

14S5 

/  1466 

Pump  Soeed  Crpm) 

2113 

2115 

49 

2096 

/  2099 

Lo  Rnge  Clutch  Cpai) 

8 

8 

2 

a\ 

(  9 

Hi  Rngc  Clutch  (psi) 

231 

228 

0 

ZZJ 

\  238 

Pump  P  Preaaure Cps i ) 

445 

448 

21 

22/7 

\  2240 

Pump  5  Presjure.ps.) 

1341 

1911 

13 

>665 

\  364 

Pump  Control  VoltCV) 

8.9 

8.9 

-0.0 

/3.1 

\8.1 

Contrl  Oil  FlowCgpm) 

3.65 

3.54 

0.00 

/  3.68 

3V72 

Brake  Lube  FlowCgpm) 

1.06 

1.01 

0.00 

'  1.07 

1.0^ 

Ambient  CoF) 

75 

75 

75 

74 

~*tr 

•  S0 

Temp  into  F.D.  CoF) 

160 

Temp  insiae  F.O. CoF) 

199 

4-9' 


Test  Engineer:  Ncdine  Bcrr 
Dole:  Ih  24: 84 
FinoJ  ft-ive  S/N  4 
Run  No.  & 


08=24.12 

08.25. CO 

08.30.01 

08.37.17 

08.40.01 

FD  Output  Power  Chp) 

42 

62 

30 

71 

63 

Output  ’’orqueClb-'f  t) 

471 

706 

10  IS 

1607 

1407 

FD  Out  out  SoeedCrpm) 

465 

464 

156 

231 

233 

FD  Input  Speed  Crpm) 

2072 

2078 

677 

1034 

1045 

Pump  Speed  from) 

2037 

2035 

2029 

2042 

2047 

Lo  F'nge  Clutch  Cosi) 

10 

9 

9 

8 

9 

Hi  Rnge  Clutch  Cpsi) 

232 

213 

243 

200 

223 

Pump  P  PressureCpsi) 

461 

464 

307 

413 

439 

Pump  S  PressureCpsi) 

3855 

4586 

5984 

3617 

3262 

Pump  Control  VoltCV) 

10.1 

10.5 

13.  7 

7.6 

7.6 

Contrl  Oil  FlowCgpm) 

3.11 

2.72 

3.46 

2.76 

3.  03 

Brake  Lube  clowCgpm) 

0.82 

0.51 

0.38 

0.56 

C.C8 

Ambient  CoF) 
Temp  into  F.C.  CoF) 
Temp  inside  F.D.CoF) 

76 

77 

76 

72 

143 

160 

71 

08.45.06 

08.50.03 

08.55.01 

09:00:03 

09:05.06 

FD  Output  Power  Chp) 

60 

62 

60 

35 

64 

Output  TorqueC ib-ft) 

1331 

1365 

1324 

851 

787 

FD  Output  SpeedCrpm) 

236 

238 

240 

4C3 

425 

FD  Input  Speed  Crpm) 

1056 

1066 

1076 

.  1805 

1906 

Puipd  Speed  Crpm) 

2043 

2041 

2042 

*  2041 

2045 

Lo  Rnge  Clutch  Cpsi5 

9 

8 

8 

3 

8 

Hi  Rnge  Clutch  Cpsi5 

240 

237 

240 

223 

227 

Pump  P  Pr es su r e Cps  1  ) 

441 

437 

436 

420 

431 

Pump  S  PressureCpsi) 

3172 

3233 

3192 

3792 

3779 

Pump  Control  VoltCV) 

7.6 

7.6 

7.6 

11.3 

11.3 

Contrl  iljl  FlowCgpm) 

3.28 

3.29 

3  ■  3u 

3.32 

3.47 

Brake  Lube  FlowCgpm) 

0.77 

0.78 

0.82 

0.62 

0.91 

Ambient  CoF) 

76 

76 

73 

72 

72 

Temp  into  F.T'.  CcF) 

153 

166 

Temp  inside  F.D.CoF) 

170 

206 

OS. 10. 03 

09. 15. Cl 

09.20.01 

09.25.01 

09.30.01 

rD  Output  Power  Chp) 

62 

64 

63 

63 

62 

Output  TorqueC  lb-f t) 

751 

762 

74S 

737 

723 

FD  Output  SpeedCrpm) 

434 

440 

443 

446 

447 

FO  Input  Speed  Crpm) 

1914 

1973 

1982 

2001 

2007 

Pump  Speed  •  Crpm) 

2045 

2044 

2041 

2044 

2044 

Lo  Rnge  Clutch  Cpsl) 

8 

3 

9 

9 

o 

Hi  Rnge  Clutch  Cpsi) 

22  8 

233 

237 

237 

239 

.  'mp  P  PressureCosi) 

437 

432 

434 

430 

430 

Pump  S  PressureCpsi) 

3783 

3842 

3880 

3849 

3831 

Pump  Control  VoltCV) 

11.3 

11.3 

11.3 

11.3 

11.3 

Contrl  Oil  FlowCgpm) 

3.51 

3.43 

3.47 

3.44 

3.50 

Brake  Lube  FlowCgpm) 

0.93 

0.35 

0.87 

0.85 

0.89 

Ambient  CoF) 

78 

77 

74 

73 

72 

Temp  into  F.D.  CoF) 

160 

161 

Temp  inside  F.l>.  CoF) 

211 

213 

4-92 


I 


OS : 35 i 05 

09.40. 02 

08 1 -15.03 

09.50.05 

C8.55.-01 

F 0  Output  Power  Chp) 

61 

62 

60 

59 

62 

Output  TorqueClb-f t> 

625 

641 

624 

615 

643 

PD  Output  SpeedCrpm) 

510 

507 

507 

507 

502 

FD  Input  Speed  ( rpro ) 

*2284 

*2271 

*2271 

*2271 

*2249 

Pump  Speed  Crpm) 

2043 

2044 

2043 

2044 

2C42 

Lo  R  nq  e  Clutch  C p s i ) 

8 

8 

8 

8 

3 

Hi  Fnge  Clutch  Cpsi) 

205 

206 

212 

212 

229 

Pump  P  Preasu r e Cps i ) 

428 

428 

431 

423 

433 

Fump  S  PresaureCpai) 

*024 

4059 

3904 

7941 

4067 

°ump  Control  VoltCV) 

12.2 

12.2 

12.2 

12.2 

12.2 

Contrl  Oil  FlowCgpiO 

3.22 

3. 17 

3.28 

3.32 

3.44 

Brake  Luue  FlowCgDir) 

0.00 

0.76 

0.81 

0.83 

0.36 

Ambient  CoF) 

72 

72 

76 

78 

75 

Tem-  into  F.D.  CoF) 

160 

163 

Temo  inside  F.D. CoF) 

215 

221 

10:00.04 

10.05.01 

10.10.01 

10.15.01 

t-fc 

o 

to 

© 

o 

o 

FD  Output  Power  Chp  ) 

62 

62 

63 

S3 

62 

Output  TorqueClb-f t ) 

649 

649 

656 

656 

649 

FD  Output  SpeedCrpm) 

502 

503 

501 

501 

502 

FD  Input  Speed  Crpm) 

*2249 

*2249 

*2249 

*2249 

2903 

Pump  Speed  Crpm! 

2045 

2046 

2044 

2047 

2046 

Lo  Rnge  Clutch  Cpai) 

e 

8 

8 

8 

o 

V 

Hi  Rnqe  Clutch  Cpai) 

231 

231 

234 

*  232 

235 

Pump  P  PresaureCpai) 

434 

431 

429 

424 

427 

Pump  S  PresaureCpai) 

4064 

4032 

4  068 

4078 

4055 

Pump  Control  Volt CV) 

12.2 

12.2 

12.2 

12.2 

'  12.2 

Ccr, trl  Oil  FlowCgpm) 

3.52 

3.44 

3.52 

3.49 

3.48 

Brake  Lube  FlowCgpm; 

0.91 

0.85 

0.90 

0.89 

0.37 

Ambient  CoF) 

74 

73 

73 

73 

73 

Temp  into  F.D.  CoF? 

165 

160 

Temp  inside  F.D. CoF) 

223 

221 

10.25.05 

10.30.00 

10.35.05 

13. 03. 22 

13.C5.0C 

FD  Output  Power  Chp) 

0 

0 

0 

12 

23 

Output  Tor que C 1 b-f  i  ) 

-13 

-12 

-11 

302 

371 

FD  -Output  SpeedCrpm) 

0 

0 

0 

213 

321 

FD  Input  Speed  Crpm) 

0 

0 

0 

955 

1438 

Pump  Speed  Crpm) 

0 

0 

0 

2531 

2529 

Lo  Rnge  Clutch  Cpai) 

3 

1 

1 

9 

•a 

Hi  Rnge  Clutch  (pal) 

0 

3 

0 

230 

236 

Pump  P  PresaureCpai) 

-S 

-8 

-10 

482 

479 

Pump  S  PreasureCpai) 

-3 

-4 

-3 

1542 

2044 

Pump  Control  VoltCV) 

0.0 

0.0 

0.0 

6.1 

7.2 

Contrl  Oil  FlowCgpm) 

0.00 

0.00 

0.00 

2.01 

2. 16 

Brake  Lube  FlowCgpm) 

0.00 

0.00 

0.00 

0.22 

0.27 

Ambient  CoF) 
Temp  into  F.D.  CoF) 
Temp  inside  F.D. CoF) 

73 

72 

71 

70 

104 

128 

70 

114 

153 

*  Input  Speed  Calculated 


4-93 


Da  t  e ; 1 0 : 24 . 84 


Paji 


13 i 1 0 i 04 

13.15.01 

13.20.02 

13.25.03 

13:30 ; 00 

FD  Output  Power  (hp) 

68 

20 

94 

88 

93 

Output  TorqueClb-ft) 

554 

31? 

1652 

1509 

1762 

FO  Output  SpcedCrpm) 

656 

32:. 

297 

288 

278 

FO  Input  Speed  Crpm) 

2941 

1436 

1331 

1292 

1247 

Pt* Tp  Speed  Crpm) 

2516 

2529 

2520 

2522 

2522 

Lo  Rnge  Clutch  (ps  i  ) 

9 

8 

8 

8 

n 

O 

Hi  Rnge  Clutch  (psi) 

244 

243 

239 

238 

238 

Pump  P  PressureCpsi) 

460 

468 

462 

457 

444 

Pump  S  PressureCpci) 

485? 

1672 

3960 

3746 

3327 

Pump  Control  VoltCV) 

11.7 

6.9 

6.9 

6.9 

6.3 

Contrl  Oil  Flow(gpm) 

3.  12 

3. 39 

3.25 

3.16 

3.15 

Brake  Lube  Flow(gpm) 

0.35 

0 . 33 

0.74 

0.67 

0.66 

Ambient  CoF) 
Temp  into  F.D.  Co F) 
Temp  insidr  F.D. Co F) 

71 

71 

72 

160 

196 

72 

72 

13.35.05 

13.40.03 

13.45.06 

13.50.02 

13:55.04 

FD  Output  Power  (hp) 

86 

96 

92 

93 

91 

Output  TorqueC lb-f t ) 

1685 

1874 

1830 

1832 

1794 

FD  Output  Speed  ( rpm'J 

270 

270 

2  65 

266 

267 

FD  Input  Speed  Crpm) 

1207 

12  37 

1190 

1193 

1194 

Pump  Speed  Crpm) 

2525 

2528 

2529 

2535 

253  4 

Lo  Rnge  Clutch  Cpsi) 

S 

8 

3 

8 

8 

HI  Rr.ge  Clutch  Cpsi) 

237 

236 

237 

238 

239 

Pump  P  Press ureCpsl) 

448 

458 

455 

449 

447 

Pump  S  PressureCpsi) 

4066 

3893 

s064 

3980 

3954 

Pump  Control  VcltCV) 

6.9 

6.9 

6.9 

6.9 

5.9 

Contrl  Oil  Flow(gpm) 

3.25 

3.22 

3.23 

3.3S 

3.42 

Brake  Lube  FlowCgpm) 

0.77 

0.75 

0.79 

0.84 

0.37 

Ambient  CoF) 
Temp  Into  F.D.  CoF) 
Temp.  Inside  F.D.  CoF) 

72 

152 

188 

72 

73 

73 

73 

161 

191 

I 

I 

t 

t 

I 
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f  ' 


lest  Eng^ieer:  Nadine  Barr 
Date:  18: 24: 84 
Final  Grive  S/N  4 
Run  No.  6 


14.00.01 

14.05.04 

14.10.05 

14:15.05 

14:20.00 

FD  Output  Power  Chp) 

91 

91 

93 

93 

92 

Output  Tor que C lb-f t ) 

1800 

1793 

1840 

1825 

1809 

FD  Output  SpeedCrpm) 

266 

267 

267 

267 

268 

FD  Input  Speed  Crpm) 

1192 

1196 

1195 

1197 

1193 

Pump  Speed  Crpm) 

2536 

2539 

2545 

2544 

2547 

Lo  Rnge  Clutch  CpsO 

8 

8 

8 

8 

6 

Hi  Rnge  Clutch  CpsO 

238 

239 

239 

236 

236 

Pump  P  Pressure Cps i ) 

443 

454 

448 

444 

456 

Pump  S  PressureCpsO 

3986 

3935 

4026 

3983 

3943 

Pump  Control  VoltCV) 

6.9 

6.9 

6.9 

6.9 

R.S 

Contrl  Oil  F'owCgpm) 

3.34 

3.38 

3.33 

3.25 

3.  2J 

Brake  Lube  FlowCgpm) 

0.8? 

0.85 

0.31 

0.76 

0.74 

Amt- lent  CcF) 
Temp  into  F.D.  CcF) 
Temp  inside  F.D. CoF) 

73 

73 

73 

73 

73 

150 

184 

14.25.05 


FD  Output  Power  Chp)  92 
Output  TorqueClb-f t)  1813 
FD  Output  SoeedCrpm)  2 66 
FD  Input  Speed  Crpm)  1189 
Pump  Speed  CrDm)  2539 
Lo  Rnge  Clutch  Cpsi)  8 
Hi  Rnge  Clutch  Cpsi)  238 
Pump  P  Pressure Cps i )  456 
Pump  S  PressureCps  i  )  3995 
Pump  Control  VoltCV)  6.9 
Contrl  Oil  FlowCgpm)  3.30 
Brake  Lube  FlowCgpm)  0.80 
Ambient  CoF)  73 
Temp  into  F.D.  CoF)  157 
Temp  Inside  F.D. CoF)  188 


14.30.05 

14.35.00 

14.40.00 

14=45.03 

124 

120 

123 

122 

2581 

2559 

2676 

2671 

252 

246 

241 

240 

1127 

1105 

1078 

1073 

2534 

2538 

*  2536 

2541 

8 

8 

3 

8 

237 

238 

241 

236 

437 

432 

431 

-131 

5147 

5040 

5153 

5133 

6.9 

6.9 

6.9 

6.9 

3.33 

3.39 

3.62 

3.52 

0.82 

0.85 

0.99 

0-93 

73 

73 

73 

74 

176 

200 


1 4  ■  5  0  i  0 1 


FP  Output  Power  Chp)  122 
Output  TorqueClb-f t)  2685 
FD  Cutput  SpeedCrpm)  239 
FD  Input  Speed  Crpm)  1069 
Pump  Speed  Crpm)  2543 
Lo  Rnge  Clutch  CpsO  8 
Hi  Rnge  Clutch  CpsO  234 
Pump  P  PressureCpsO  432 
Pump  S  PressureCpsO  5154 
Pump  Control  VoltCV)  6.9 
Contrl  Oil  FlowCgpm)  3.38 
Brake  Lube  FlowCgpm)  0.85 
Ambient  CoF)  73 
Temp  into  F.D.  CoF) 

Temp  insioe  F.D. CoF) 


14.55.05 

15.00.05 

15.05. 03 

15:10:01 

122 

121 

129 

124 

2690 

2668 

2903 

275S 

238 

238 

233 

236 

1067 

1065 

1043 

1056 

2543 

2543 

2543 

2545 

3 

8 

8 

8 

234 

233 

236 

235 

424 

430 

421 

420 

5170 

5129 

5440 

5223 

6.9 

6.9 

6.9 

6.9 

3.29 

3.34 

3.40 

3.  44 

0.78 

0.82 

0.86 

0.88 

73 

73 

74 

74 

154 

165 

187 

192 
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r<at  »  1 1  0  I  24  :  34 


Poc,e  2 


FO  Output  Power  <hp) 
Outout  Tor oue C lb- f t 3 
FD  Output  Speed Crpm) 
FO  Input  Spe;d  Crpm) 
Pump  Speed  irpro} 
Lo  Rnge  Clutch  (p5J) 
Hi  Rnge  Clutch  (psO 
Pump  P  PreasureCpail 
Pump  S  Preasu r e Cps i ) 
Puma  Control  Volt(V) 
Contrl  Oii  FlowCgproi 
Frake  Lube  FlowCgpm) 
Ambient  CoF3 
Temp  into  F.O.  (nP3 
Temp  inside  F.O. CoF3 


lb, IS ,05 

15,20,03 

15,25, C2 

15,30; 05 

15 , 35 , 0 1 

18 

330 

28 

382 

28 

321 

23 

376 

28 

376 

279 

385 

391 

394 

394 

1251 

1725 

1749 

1762 

1766 

2553 

2562 

2564 

2564 

2565 

3 

8 

S 

8 

8 

234 

235 

23S 

236 

235 

456 

453 

454 

455 

4  64 

1529 

1993 

1996 

1992 

1995 

6.9 

3.1 

8.1 

8.1 

8. 1 

3.41 

0.85 

3.  40 

C.  35 

3.53 

0.93 

3.49 

0.91 

3.  48 
C.  90 

74 

74 

73 

73 

73 

167 

214 
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T 

7^, 

»■  »  - 1 — ’ 

Test  Enginwr:  Nadine  Bcrr 
Oats:  10: 25: 84 

Final  Drive  S/N  4 

Run  No.  7 

09:14.58 

09.15.09 

09.20:05 

09.25. Cl 

09.30 : 02 

FD  Output  Power  Chp) 

-19 

-23 

-120 

-124 

-117 

Output  TorqueClb-f t) 

-751 

-891 

-5563 

-6158 

-6037 

FD  Outcul  SpeedCrpm) 

136 

135 

114 

106 

102 

FD  Input  Speed  (rpm) 

1423 

1416 

1191 

1110 

1066 

Pump  Speed  C rpm) 

2170 

2171 

2145 

1140 

2)46 

Lo  Rnge  Clutch  Cpsi) 

250 

243 

245 

239 

239 

Hi  Rnge  Clutch  (psi) 

7 

7 

7 

7 

8 

Fump  P  Pressur e Cps i ) 

1890 

1978 

6119 

6311 

6158 

Pump  S  PressureCpsi) 

385 

391 

33  / 

358 

357 

Fump  Control  VoltCV) 

7.  4 

7.  4 

7.  4 

7.4 

7.4 

Contri  Oil  FlowCgpm) 

0.86 

0.86 

0.89 

1.23 

1.34 

Brake  Lube  FlowCgpm) 

0.62 

0.62 

0.62 

0.30 

0.97 

Ambient  CoF) 

72 

72 

72 

72 

*7*T 
•  w 

Temp  into  F.D.  CoF) 

149 

157 

166 

Temp  inside  F.D. CoF) 

153 

171 

184 

09 i 35: 03 


FD  Output  Power  Chp)  -121 

Output  TorqueClb-f t)  -5897 

FQ  Output  SpeedCrpm)  108 

FD  Input  Soeed  Crpm)  1132 

Pump  Speed  (ppir.)  2144 

Lo  Rnge  Clutch  Cpsi)  251 

HI  Rnge  Clutch  Cpsi)  8 

Pump  P  PressureCasi)  6003 

Pump  S  Pressuretpjj)  352' 

Pump  Control  VoltCV)  7.8 

Contri  Oi 1» "lowiapm)  1.30 

Brake  Lube  FlowCgpm)  0.91 

Ambient  CoF)  72 

Temp  into  F.D.  CoF)  157 

Temp  inside  F.D. CoF)  193 


03:15 

11.03:03 

11:02.56 

10:55:05 

V  0 

0 

0 

X^4 

Nsz 

-27 

-27 

>r  -  633 

3S 

V  0 

C 

/  284 

0 

\  0 

*  a/ 

1273 

2184 

24^3 

2073 

11 

X 

/  10 

-1023 

232 

232 

ye  232 

230 

487 

48*/ 

\487 

2545 

401 

yffl: 

4tKi 

366 

-0.0 

>/-C.0 

-0.0s 

\  7.8 

3.43 

/  3.43 

3.44 

^S3.13 

0.7  3/ 

0.73 

0.73 

0>*9 

A* 

73 

73 

73 
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Oil  Sample  Reports 
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FINAL  DRIVE 


PMC  Corporation 

Central  Engineering  Laboratories 
1185  Coleman  Avenue  Box  580 
Santa  Clara  California  95052 
(408)  289-2731 


MATERIALS  ENGINEERING  LABORATORY 
TEST  REPORT 


*FMC 


Tarqet  Date  Responsibility  UP  Ho.  Charge  No.  Lab  No. 

- 2 -  — E  GBR '  “5^T“  Stf/37M2g  mWT 


REQUESTOR': - 

N.Barr 

Requestor  Date:  8  October  1984 

Rec'vd  Date:  9  October  1984 

DIV/CO  NAME: 

ODE 

STREET: 

M/D  750 

CITY/STATE/ZIP: 

SJ 

cc :  R.  Kazares/CEL-SJ 

TELEPHONE: 

5918 

SUBJtC I /Part  NAME:  Lubricant  samples 


SUPPLEMENTARY  "TOTTf: - 

REC  NO:  NO. TEST  PCS:  5 

SPECIFICATION:  Not  identified. 

BACKGRUUNl):  Two  speed  final  drive  -  5/N  Obi.  Dyno 

INFORMAfldN  OESIReO:  Foreign  Contaminate  +  Particle  Size. 


SUMMARY  OF  RESULTS  22  October  1984 

Analytical  results  of  the  filtered  contaminants,  and  particle  size  distribution 
data  are  ;hown  in  Tables  I  and  II. 


SAMPLE  IDENTIFICATION 


#1  -  S/N  001, 
#2  -  S/N  001, 
#3  -  2-SP  FD, 
#4  -  2-SP  FD, 
#5  -  S/N  001, 


Oyno,  10/1/84,  0  Hours 
Dyno,  10/2/84,  5  Hours 
Oyno,  10/2/84,  10  Hours 
Dyno,  10/3/84,  15  Hours 
Dyno,  10/5/84,  20  Hours 
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FMC  Corporation 

Central  Engineering  Laboratories 
1 185  Coleman  Avenue  Box  580 
Santa  Clara  California  95052 
(4081  289-2731 


L/N  843941 

•FMC 


TABLE  I 

CONTAMINANT.  QUANTITY  AND  ANALYSIS 


Sample  Number 

1 

!  ! 

1 

1  ! 

2  !  3  !  4 

i 

5  ! 

- - - — - 

Total  Particulate 
per  100  ml  of 

FI  ui  d,  m  g 

- T 

46.0 

- r 

114.4  1 

i 

i 

| 

- r 

72.8  ! 

t 

! 

i 

1 

81.2  ! 
t 

i 

j 

84.4  1 

Elemental  Analysis 

i 

i 

i 

j 

t 

j 

(l  by  Weight) 

i 

i 

i 

Lead 

<.087 

.175  ! 

.076  I 

2.69  i 

<.047  ! 

Zinc 

.417 

.336  ! 

.462  S 

.47  ! 

.455  ! 

Copper 

.061 

.035  ! 

.044  ! 

.039  ! 

.047  ! 

Manganese 

.009 

.003  ! 

.005  l 

.005  1 

.005  1 

Chromi urn 

.009 

.006  ! 

.010  1 

.005  ! 

.009  l 

Cadmium 

.035 

.014  ! 

.021  l 

.025  1 

.019  l 

Nickel 

.043 

.014  ! 

.033  ! 

.020  ! 

.029  ! 

Iron 

1.17 

.755  ! 

1.08  ! 

.931  ! 

1.36  ! 

Silver 

<.009 

<.003  ! 

<.005  ! 

<.005  ! 

<.005  ! 

Aluminum 

.383 

.241  ! 

.418 

.365  ! 

.474  ! 

Silica 

7.3 

2.4  ! 

t 

4.4  ! 

j 

5.4  > 

i 

3.3  ! 

#964/lea 
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FMC  Corporation 

Centra.  Engineering  Laboratones 
1 185  Coleman  Avenue  Bo*  580 
Santa  Clara  California  95052 
(408)  289-2731 


L/N  843941 

•FMC 


TABLE  II 

PARTICLE  SIZE  DISTRIBUTION 


T 


Number/ 100  m'ls  (1) 
- ! - 1 — 


Particle  Size  f 
(Microns)  ! 

#1 

"! - 

!  #2 

1 - 

!  #3 

!  #4 

1 - 

!  #5 

i 

; 

5-11  < 

i 

5,121,954 

| 

!  4,801,187 
| 

j 

!  3,463,987 

t 

J 

!  4,879,645 

i 

i 

!  7,642,569 

i 

11-25  ! 

| 

121,421 

!  168,550 

| 

!  146,885 

| 

!  86,758 

| 

!  199,947 

| 

i  i 

25-50  ! 

| 

14,132 

!  22,364 

| 

1  18,165 

| 

!  1,500 

1 

!  17,565 

| 

2  l 

1 

50-100  ! 

J 

1,400 

!  167 

| 

i  33 

1 

!  0 

1 

!  567 

I 

S  l 

100-150  ! 

| 

100 

!  100 

!  45 

!  0 

1 

I  55 

| 

i 

j  i 

Greater  Than  ! 
150  ! 

33 

!  0 
i 

!  0 
; 

!  0 
i 

!  22 
i 

!  1 

i 

(1)  Average  of  2  runs. 


Analysts:  A.  Berta 

N.  Nachnanl  rJK 


#964/1 ea 
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FMC  Corporation 

Central  Engineering  Laboratories 
1 185  Coleman  Avenue  Box  580 
Santa  Clara  California  95052 

(408)  289-2731  MATERIALS  ENGINEERING  LABORATORY 

TEST  REPORT 


•FMC 


Target  Date 

Responsibility 

WP  No.  Charge  No.  Lab  No. 

£  GBR 

”557”"  5H7375S55  843/98 

REQUESTOR: 

N.Barr 

Requestor  Date:  28  September  1984 

DIV/CO  NAME: 

ODE 

Rec'vd  Date:  28  September  1984 

STREET: 

M/D  750 

CITY/STATE/ZIP: 

SJ 

cc:  R.  Kazares/CEL-SJ 

TELEPHONE: 

2725 

SUBJECT/ PART  NAME 

:  Lubricant  Samples 

SUPPLEMENTARY  INFO: 

mrm - 

“ 

SIZE: 

MFGR: 

FMC 

HEAT  NO: 

BATCH  NO: 

LOT  SIZE: 

LOT  NO: 

P.0.  NO: 

REC  NO: 

NO. TEST  PCS: 

SPECIFICATION: 

MIL-L-2104,  Grade  30 

- 

BACKGROUND: 

Two-Speed  Mnai  Drive 

lube  and  control  pressure  oil 

INFORMATION  DESlREb:  Particulate  size  and  foreign  contaminent.  Check  the 


viscosity  at  room  temperature. 


SUMMARY  OF  RESULTS  8  October  1984 

S/N  002 

Particle  size  distribution  data,  and  analytical  results  of  the  0.8  micron 
filtered  lubricant  contaminants  are  shown  in  the  attached  table. 


FMC  Corporation 

Central  Engineering  Laboratories 
1185  Coleman  Avenue  Box  580 
Santa  Clara  California  95052 
(408)  289-2731 


<FMC 

ADDENDUM  A 


Due  to  an  error  in  sample  identification,  CEL  L/N  843798  is  rearranged  in  this 
addendum  to  reflect  the  chronological  test  sampling  order  per  the  requestor's 
instructions.  The  sample  identification  numbers  have  been  reassigned. 

Sample  Hours  of 
ID  #  Operation  Time  &  Date 

1  0  13:15  -  9/10/84 

2  5  14:00  -  9/12/84 

3  10  —  9/18/84 

4  15  —  9/20/84 

5  20  —  9/27/84 

Alan  T.  Berta 


L/N  843798 

Addendum  A,  1/9/85 


#676/lea 
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FMC  Corporation 

Central  Engineering  Laboratories 
1185  Coleman  Avenue  Bo*  580 
Santa  Clara  California  95052 
(408)  289-2731 


•FMC 


L/N  843798 

Addendum  A,  1/9/85 


TABLE  I 

TOTAL  PARTICULATE  AID  ELEMENTAL  ANALYSIS 


Sample  ID  f 


j 

1 

j 

i 

2 

i 

i 

3 

i 

| 

4 

i 

i 

5 

Total  Particulate 

T 

i 

71 

T 

1 

49 

T 

j 

39 

"T 

l 

49 

T 

! 

47 

(mg/ 100  mL  Sample) 

t 

j 

l 

i 

i 

j 

i 

j 

j 

i 

Elemental  Analysis  (ppm) 

i 

i 

I 

i 

j 

i 

j 

! 

i 

i 

Lead 

j 

<1.1 

j 

<1.1 

i 

1.1 

i 

<1.1 

j 

<1.1 

Zinc* 

j 

2.57 

i 

2.46 

I 

2.01 

j 

1.90 

t 

2.35 

Copper 

j 

0.45 

i 

0.56 

i 

0.45 

i 

0.34 

i 

0.45 

Manganese 

i 

<0.1 

i 

0.11 

j 

0.11 

i 

0.11 

j 

0.11 

Chromium 

i 

0.11 

j 

0.11 

i 

0.11 

i 

0.11 

i 

0.22 

Cadmi urn 

i 

0.22 

i 

<0.1 

i 

0.11 

! 

0.22 

I 

0.11 

Nickel 

i 

* 

0.67 

i 

0.67 

i 

0.89 

i 

• 

0.67 

i 

1.01 

Iron 

( 

5.37 

i 

5.59 

j 

6.49 

i 

5.48 

i 

5.48 

Aluminum 

i 

* 

1.68 

i 

0.56 

i 

1.79 

! 

1.57 

! 

1.68 

Silver 

t 

<0.1 

i 

<0.1 

i 

<0.1 

i 

<0.1 

! 

<0.1 

Silica  (as  Si02) 

i 

} 

28 

i 

! 

24 

i 

j 

36 

i 

| 

44 

i 

I 

28 

*  Part  of  the  zinc  content  is  the  metal lo-organic  additive  in  the  original 
lubricant. 


#676/1ea 
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FMC  Corporation 

Central  Engineering  Laboratories 
T 13;  Coleman  Avenue  Box  580 
Santa  Clara  California  95052 

MS,  269-2731  L/N  843,98 

Addendum  A.  1/9/85 

-FMC 


TABLE  II 

PARTICLE  SIZE  AID  DISTRIBUTION 


Number  of  Particles/100  mL  Sample- 


1 

Sample  ID  #  ! 

i 

i  i 

2 

T 

j 

i 

3  ! 

i 

4  ! 

5 

i 

Particle  Size  ! 

! 

i 

"f 

! 

i 

j 

■  1 

j 

Range  ! 

(microns)  ! 

) 

i 

i 

i 

i 

i 

i 

! 

i 

i 

j 

i 

5-11  ! 

3,612,500  ! 

3,240,000 

4,275,000  ! 

6,587,000  ! 

2,918,800 

11-25  ! 

72,840  ! 

36,660 

i 

261,160  ! 

59,600  ! 

57,120 

25-50  ! 

25,280  ! 

17,700 

i 

84,440  ! 

20,240-! 

11,320 

50-100  ! 

6,000  ! 

2,240 

i 

15,120  ! 

4,200  ! 

1,520 

100-150  ! 

280  ! 

220 

i 

280  ! 

160  ! 

240 

>150  ! 

j 

0  ! 
t 

40 

I 

i 

240  ! 

i 

0  ! 
i 

0 

*  Average  of  four  or  more  runs. 


TABLE  III 

VISCOSITY  AT  ROOM  TEMPERATURE  (68°F)* 


!  t 

—} - [ - 

i  ! 

Sample  10  # 

!  1  !  2 

!  3  !  4 

!  5  ! 

Viscosity  (cSt) 

i  1 

!  321.6  !  336.1 

i  i 

!  377.5  !  312.6 

I  j 

!  332.8  ! 

!  ; 

j  i 

!  ! 

*  Specific  Gravity  at  68°F  is  0.894gm/cc.  This  value  is  used  for  all  samples 
In  calculating  the  viscosity  In  centlstokes. 


#676/lea 
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FINAL  DRIVE 


FMC  Corporation 

Central  Ena'neenng  Laboratories 

1 185  Coleman  Avenue  Box  560 

Santa  Clara  California  95052 
(408)  289-2731 

MATERIALS  ENGINEERING  LABORATORY 
TEST  REPORT 

LSJEESlilllEl 


?i*rn 


~325"“ 


Charge  No. 

W77SS2? 


inrwra 


wmr 


DIV/CO  NAME: 
STREET: 

CITY/STATE/ZIP: 

TELEPHONE: 


rr 
ODE 

M/D-750 


r  Date: 

Rec'vd  Date:  19  October  1984 

cc:  R.  Kazares/CEL-SJ 


.uon  cants 


MFGR: 

BATCH  NO: 

LOT  NO: 

REC  NO: 

SPECIFICATION: 


SIZE: 

HEAT  NO: 

LOT  SIZE: 
P.0.  NO: 

NO. TEST  PCS: 


I wo  Speed  Final  Drive  S/N  003.  Particle  size 
distribution  and  contaminants.  Viscosity  at  room 
temperature  and  specific  gravity  at  R.7.. 


SUMMARY  OF  RESULTS 


30  October  1984 


Test  results  of  the  six  lubricant  samples  from  the  two-speed  final  drive, 
S/N  003,  are  shown  In  the  attached  tables. 


Ber^l  Rogerfs1 


FMC  Corporation 

Central  Engineering  Laboratories 
1 185  Coleman  Avenue  Bo*  580 
Santa  Clara  California  95052 
(408)  289-2731 


TABLE  I 

CONTAMINANT  ANALYSIS1 


Sample  Identification 


L/N  844092 

•FMC 


1. 

2. 

3. 

4. 

5. 

6. 


S/N  003,  2-Speed  Final  Drive  Dyno,  10/9/84, 

10/9/84, 


0  hours 
5  hours 
10/12/84,  10  hours 
10/13/84,  15  hours 
10/17/84,  17  hours 
10/18/84,  20  hours 


OTCmOHBBT 


;  i 

i 

! 

2 

j  3 

i 

! 

4 

i 

! 

5 

!  6 

Total  Particulate  Per  !  7K 

100  ml  of  Fluid,  mq  !  /£> 

i 

j 

75 

j  71 

"T" 

| 

84 

"T" 

| 

77 

|  66 

Elemental  Analysis 
%  by  Weight: 

j 

i 

i 

i 

i 

j 

i 

i 

i 

j 

i 

! 

i 

i 

l 

j 

i 

i 

1 

i 

i 

Lead 

1  <.13 

| 

i 

i 

<.13 

!  <.14 

J 

J 

| 

<•12 

! 

i 

0.21 

!  0.24 

| 

Zinc 

1  .45 

| 

j 

i 

.64 

i  .54 
| 

J 

| 

.44 

i 

i 

.44 

!  .52 

( 

Copper 

i  .08 
\ 

j 

i 

.08 

i  .10 

i 

1 

| 

.06 

j 

i 

.07 

i  .09 

1 

Manganese 

!  .03 

i 

j 

i 

.04 

i  .04 

1 

1 

| 

.04 

i 

i 

.03 

!  .03 

| 

Chromium 

!  .01 
| 

j 

i 

.01 

i  .01 

t 

J 

.01 

i 

.01 

!  .02 

Cadmium 

i  .01 

i 

j 

i 

.01 

!  .01 
| 

1 

| 

.01 

i 

i 

.01 

!  .03 

| 

Nickel 

!  .05 

i 

i 

\ 

.05 

!  .04 

t 

1 

} 

.04 

| 

i 

.03 

!  .06 
| 

Iron 

!  1.79 

| 

» 

i 

2.76 

!  2.30 

| 

1 

| 

1.63 

| 

i 

1.82 

!  2.29 

| 

Silver 

i  <.oi 

i 

i 

i 

<.01 

!  <.01 
| 

1 

| 

<.01 

i 

i 

<.01 

i  <.oi 

I 

A1 uminum 

!  .47 

| 

i 

i 

.49 

!  .52 

! 

!  9.86 

j 

1 

.43 

j 

.52 

!  .70 

Silica 

!  6.58 

i 

i 

i 

8.0 

• 

j 

j 

4.76 

i 

j 

7.04 

!  7.58 

j 

I  Contaminants  filtered  through  0.6  micron  mi 111  pore  disk.  Atomic  absorption 
analysis,  percent  by  weight  of  total  residue. 


5-12 

#325/csj 


Analysts:  A.  Berta 

N.  Nachnanl 


♦Average  of  3  runs. 


1  Viscosity  determined  on  Brookfield  LYT  viscometer  calibrated  to  sub-size 
quantity  due  to  limited  sample  size. 

2  Particle  size  distribution  computed  from  10  mL  sample,  counted  In  Hlac-Royal 
particle  counter. 


#325/csj 
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FINAL  DRIVE 
S/N  4 
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FMC  Corporation 

Central  Engineer. ng  LaDcratories 
1185  Coleman  Avenje  Bn*  580 
Santa  Clara  California  95052 
(408;  289-2731 

MATERIALS  ENGINEERING  LABORATORY 
TEST  REPORT 


•FMC 

Target  Date  Responsibi 1 ity  WP  No.  Charge  No.  Lab  No. 

6  GBR  '654  "  5H7380428  844256 


INI  Mil  II  — 

N.Barr 

Requestor  Date:  31  October 
Rec'vd  Date:  31  October 

DIV/CO  NAME: 

ODE 

1984 

STREET: 

M/D  750 

CITY/STATE/ZIP: 

SJ 

cc:  R.  Kazares/CEL 

TELEPHONE: 

5918 

SUBJECT/ PART  NAME:  Lubricant  Samples 


SUPPLEMENTARY  INFO: 

REC  NO:  NO. TEST  PCS:  6 

SPECIFICATION: 

BACKGROUND:  2-Speed  Final  drive, S/N  O04. 

INFORMATION  DESIRED:  Particulate  and  Element  Analysis,  Particle  Size 

Distribution,  Viscosity  @  Room  Temperature  and  Specific 
Gravity. 


SUMMARY  OF  RESULTS  28  November  1984 


Test  results  of  the  six  (6)  lubricant  samples  submitted  from  S/N  004  are  shown 
in  Tables  I,  I I A  and  I IB. 

SAMPLE  IDENTIFICATION 

S/N  004,  Dyno 

#1  -  10/19/84  -  0  Hours 

#2  »  10/22/84  -  5  Hours 

#3  -  10/23/84  -  10  Hours 
#4  -  10/23/84  -  15  Hours 
#5  -  10/25/84  -  20  Hours 
#6  -  10/30/84  -  After  Shifts 


5-15 


FMC  Corporation 

Centra1  Eng  neer'nq  Laboratories 
H86  Coleman  Avenue  Bo*  580 
Santa  Clara  California  95052 
(406)  289-2731 


L/N  844256 

•FMC 


TABLE  I 

CONTAMINANT  ANALYSIS  1 


Sample  Number 


1  ! 

2  i 

3  ! 

4  ! 

5  ! 

4 

Total  Particulate 

i 

55.2  ! 

23.6  ! 

102  i 

98.8  ! 

30.4  ! 

47.6 

per  100  mL  of 

fluid  (mg) 

Elemental  Analysis 

i 

1 

(%  By  Weight) 

Lead 

<.007  ! 

<.2  ! 

<.04  ! 

<.04  ! 

<.13  ! 

<.08 

Zinc 

.61  ! 

1.02  ! 

.337  ! 

.336  ! 

.71  ! 

.53 

Copper 

.072  ! 

.119  ! 

.027  ! 

.020  ! 

.066  ! 

.076 

Manganese 

.029  ! 

.051  ! 

.011  ! 

.012  ! 

.039  ! 

.034 

Chromium 

.022  ! 

.051  > 

.011  ! 

.012  ! 

.039  ! 

.034 

Cadmi urn 

.022  ! 

.051  ! 

.011  ! 

.012  ! 

.026  ! 

.025 

Nickel 

.036  ! 

.051  ! 

.011  ! 

.012  ! 

.039  ! 

.059 

Iron 

2.59  ! 

4.53  ! 

1.01  ! 

.814  ! 

2.82  ! 

3.09 

Silver 

<.007  ! 

<.02  ! 

<.004  ! 

<.004  ! 

<.013  ! 

<.008 

A1  uminum 

.48  ! 

.73  ! 

.17  ! 

.18  ! 

.59  ! 

.50 

Silica 

5.56  ! 

2.78  ! 

4.35  ! 

2.22  ! 

3.15  ! 

5.04 

1  *  Contaminants  filtered  through  0.8  micron  millipore.  Analysis  by  atomic 
absorption,  percent  of  total  residue. 


#654/lea 
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FMC  Corporation 

Centra1  Engmeemg  LaDoratones 
1185  Coleman  Avenue  Box  580 
Santa  Clara  California  95052 
(408!  289-2731 


L/N  844256 

-FMC 


TABLE  IIA 

ROOM  TEMPERATURE  PROPERTIES  (70°F)  1 


Sample 

Number 


Viscosity 


1 

j 

t 

i 

388.2  ! 

.880 

2 

j 

406.7  ! 

.880 

3 

; 

385.5  ! 

.880 

4 

i 

399  > 

.878 

5 

i 

379.6  l 

.878 

6 

j 

i 

412  ! 

i 

.880 

Specific  Gravity 


TABLE  I IB 

PARTICLE  SIZE  OISTRIBUTIOM  2 


! 

! 

1 

Number  per 
Sampl e 

100  mLs  * 
Number 

! 

i  i 

2 

3 

4 

5 

6 

5-11 

1 

!  8,168.583 

6,227,444 

5,493,517 

4,591,874 

4,821,584 

7,558,311 

11-25 

!  412,892 

193,914 

95,724 

16,265 

171,116 

521,881 

25-50 

!  31,664 

9,866 

8,399 

3,000 

13,332 

43,062 

50-100 

!  1,200 

1,467 

1,400 

667 

1,667 

1,067 

100-150 

!  45 

22 

33 

22 

45 

22 

Greater  Than  150 

!  0 
i 

0 

0 

0 

0 

0 

1  *  Viscosity  determined  with  Brookfield  LVT  viscometer  calibrated  to  sub-size  quantity  due 

to  limited  sample  size. 

2  ■  Particle  size  distribution  computed  from  10  mL  sample.  Analyzed  by  Hiac-Royal  particle 

counter. 

*  *  Average  of  3  runs. 

Analysts:  A.  Berta 

N.  Nachnani 


#654/lea 
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